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Introduction T3 
An illustrated introduction to the organization of the text, 
its features, and its supplementary materials. 


Chapter Tests Til 
A permission-to-reproduce test for each chapter, fol- 
lowed by complete answers on page T23. 


Guide to Individualized Assignments Ws 
A guide that will help you plan the course that best meets 
the needs of your particular students. 


Table of Related References T33 
A cross-reference guide to the text and its supplementary 
Progress Tests. 


Lesson Commentary T34 
A discussion of each lesson, with teaching suggestions, 
chalkboard examples, and extensions. 


Student Text 
A full-sized facsimile of each student page with answers 
to all exercises annotated on the page. 


BE introduction sea 


This textbook has been designed for those students who would nor- 
mally have difficulty with a standard first-year algebra course. It pro- 
vides the fundamentals of a standard course, with lessons that are 
easy to read and an abundance of carefully chosen exercises. A color- 
ful design and interesting special features help make algebra an en- 
joyable subject. 

We invite you to browse through the next few pages of this Teach- 
er’s Edition, which illustrate many of the features of BASIC 
ALGEBRA with reduced sample pages from the text. 
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®@ Organization of the Text Es 


The text is organized into six 
units, each divided into two 
chapters. The chapters consist 
of short lessons that are ac- 
companied by a_ generous 
number of classroom and writ- 
ten exercises. 


T4 


@ 7- Writing Algebraic Expressions 


Before you can use algebra to solve real-life problems you will need 
practice in using variables to translate sentences into equations. 


The Sox won 15 more games than they lost. 
Let x be the number of games lost. 
Write an expression to show the number of games won. 


The number won is 15 more than the number lost, 


ete 


The number won = 15 + 


So, the number won is 15 + x. 


Here are some more examples. 


EXAMPLE 1 


EXAMPLE 2 


50 


Joanna has twice as much money as Barb. 
Let x be Barb’s amount of money. 
Then 2 _ is Joanna’s amount. 


Joanna’s amount i e Barb’s amount. 


Joanna’s amount = 2 - 8 


So, Joanna’s amount = 2x. 


Let x be a whole number. 
Then the next two whole numbers are _? and _2 


The next two whole numbers are x + | and x + 2. 


SELF-TEST Self-Tests occur after a cluster 
Multiply. of related lessons, providing 
1. (2 — 13)0m + 13) 7, (3) Sb GCN — ays 2h (Sap We ob 7) frequent review. Answers to 
Factor. the Self-Tests are supplied at 
4. a? — 64 5, m? — 36n? 6. 16x? — 9y? the back of the text. 


Ys Bee? Js Sage eS 8. 21? — 4y — 30 9. 2m? — 8n? 


Each chapter is followed by 
Reviewing the Chapter, a 
two-page review keyed to the 
lessons in the chapter. Chapter 
7, Reviewing the Chapter /S/S/S/S/w/ aw Tests that follow exactly the 
4 Reviewing the Chapter '/MY/M)/M)/M)/M)/M1/MT/4 ; 

same format are provided in 
this Teacher’s Edition, begin- 
ning on page TI1. 


Solve. (See pp. 34-45.) 
la@—-5=13 2, Se dS) a al 5 stp = 2) 


él Sap = 35 S Qe a7 = 6. 3y + 4 = 19 


= 13 9 7 


SoS aS a at at a Each unit contains a Review- 
/1Reviewing Arithmetic Skills V/M)/M)/M)/M7/MY/4 ing Arithmetic Skills and a 


Use your estimating skills. Estimate in your head. Cumulative Review. Five aAd= 
Sample 39 + 142¢,_ Answer: about 180 ditional cumulative reviews 


begin on page 438. 


1. 22 + 59 2. 47 + 11 3. 86 + 21 4. 79 4+ 32 


5. 41 + 51 6. 99 + 16 7h ll ab BD 8. 64 + 89 


Cumulative Review 


Simplify. 
. 1b — 4b 4+ 3 2. x(8x)(—3y) . (a+ 6) — 11 


. 93n2 + 2m) — 18m Sy Gig = ah) = Bs b fe = Ithe 
> SBP Se Sar 8. « — (7 — 3x) . —6a — 2(4 + 3a) 


dar 
a, 


11. 17-5 o (amy? 46 me 


Tell which of the numbers shown in color are solutions. 


1S eal See () Bp, PREP 14. a2 42> 10 she) 
15. 56 —6> 1) 13S 16. 30 + I) < 15 2, 4, 6 


Solve for x. 


We xe $b IS = 2 18. x-9=11 MER Ske ss 7) 


Ts 


@ Teaching Features ie 


Diagnostic Tests in Arithmetic 
precede the text and are help- 
ful in pinpointing each stu- 
dent’s computational strengths 
and weaknesses. 


Each lesson is short, presenting 
manageable bits of material. 
Reading is minimized. Ideas 
are often displayed graphi- 
cally. Many illustrative exam- 
ples with complete solutions 
are provided in both the text 
and the exercises. Color is 
used effectively in the text and 
the diagrams to clarify and 
emphasize important concepts. 
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Diagnostic Tests in Arithmetic* 


1. Whole Numbers—Addition 


i, 6 a 2 an ttl 4. 55 5. 68 
+9 2 6 +25 +15 
_ +3 ALY ray a 

6 575 Te Rs 8 814 9. 7456 
+37) JL 857 3701 

as +311 6101 
+5592 


2. Whole Numbers—Subtraction 
be Ff 2, III 3. 97 4. 769 5. 684 


i 7- Multiplying at Sight Mz 


When you multiplied binomials by x +2 
using the vertical form, you may have x_+3 
noticed a pattern. The pattern is x? 4+ Ix 
pointed out at the right. + 3x +6 
x24 5x + 6 


product of the first terms product of the last terms 


sum of 2+ x and 3: x 


You don’t have to write out each step every time you muluply two 
binomials. You can multiply at sight if you follow three steps. 


EES a : 
Step 1: (Gs 4b DNGe sb B) SB on Multiply the first terms. 


Multiply the owrer terms. 
Multiply the inner terms. 
Add the two products. 


ae ‘ ; 


An easy way to remember this is to think of it as the FOLL method. 


= FOIL stands for First, Outer, Inner, Last! 
= 
Ie = 


Here’s how the FOIL method works. 


EXAMPLE 1 Multiply (x + 4)(x + 5). 


Step 1: (Ge 4b Abe 2 SS Be . 
Step 2: (x + 4x +5) =22 4 9r...- fort] 
Step 3: (x + 4)(x + 5) = x? + 9x + 20 
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1/4 Classroom Practice’ / Ai / M0 / Mi) Mt) Mt) Mt / M/S a a A 


Factor. 


1. 2a" + 14a + 20 2. 2x? — 14x 4 24 . 3y? + 3y — 18 


4, 4x2 4 4x — 80 . 9a? — 4 


I 2 = Mere L AS = Ro 


W/4 Written Exercises /M0/ M0 /ME/ M/A M/ / t/t) M/W / t/t / t/a 


Factor. 


A 1. 3)? + 18) + 24 2, Else te Bale = (il 3. 27? — 16y + 30 


4. 2b7 — 4b — 48 5. 5a? — 20a — 60 6. 3x? + 30x 4+ 27 
7. 4x? + 8x — 60 8. 31? — 12) — 63 9. 2x? — 16x + 32 
10. 5a? — 5b? 11. xy = 8 
13. 4x? — 36 14. 3a? — 27b? » 6x? — 24)? 
16. —x? — Ixy — y? Wh, ae ob dle = 3 . 2a? — 8a 


19. —162 + 2x? . —48 + 3x? . 4a — 4a® + 8 


22. —3x? + 30x — 75 . —200b? + 2a? « —2x? + 24x — 72 


1, Bill and Mike are 56 km apart. 
Each boy travels toward the other. 


Bill travels at 20 km/h. em 20 f+ | 20 
Mike travels at 8 km/h. | Mike oe 9 ? 
After how long do they meet? Sa ee 


2. At noon, a train leaves Omaha to go to Mobile at 100 km/h. 
At the same time a train leaves Mobile for Omaha at 120 km/h. 
The distance between the cities is 1760 km. 
At what time do the trains pass each other? 


1760 km 


| rate X time = Distance 
| Omaha—Mobile | 100 | 
| Mobile—Omaha |? 


i 


if 
| 2 9 
ae 


There is an abundance of 
classroom and written exer- 
cises. Written Exercises are 
graded by the letters A, B, and 
C in order of increasing diffi- 
culty. Thirty pages of Extra 
Practice Exercises begin on 
page 406. Annotations at the 
end of selected lessons key the 
Extra Practice Exercises to the 
text. 


Sections of word problems 
occur throughout the text, pro- 
viding many practical applica- 
tions. The problems, often ac- 
companied by helpful charts 
and diagrams, are stated in 
simple sentences, one sentence 
on each line, to make reading 
easier. 
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@ Special Features ie 


Consumer Corner, an optional 
feature appearing at the end of 
each chapter, helps students 
learn practical skills for every- 
day living. Career Notebook, 
occurring in each unit, illus- 
trates many jobs that need a 
background in mathematics. 
Puzzles & Things adds a light 
touch throughout the book. 
Cartoons introduce and illus- 
trate many algebraic ideas. 
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ER CORNER 


lost or stolen. Many people put their money in a 
checking account. Then they can pay their bills by 

Vag Ve AE = check or they can cash a check for themselves when 
they need money. 


7, Writing a Check 
, Uy (; Itisn’t safe to carry much cash with you. It may be 
Sa? esas A 
e 2 


CAREER NOTEBOOK 


Marketing 


Many people aren’t aware of all that is involved in putting a product on 
the market. Considerations must be given to consumer needs, com- 
petitive products, advertising, packaging, and profitability. 


Packaging designers use artistic talent and marketing skills to 
design packages thal protect and promote their contents. 


Product designers work to improve — Market researchers analyze data to forecast 
the appearance and functional sales and recommend product design. 
design of products. packaging, and advertising. 


Suppose you wish to get some cash for yourself. You can just go to your 
bank and make out a check for Cash. 


Now why not try writing 


1 


2 


wr 


Be careful! It might be possible 
for somebody else to cash the 
check if you lose it. 


. Write a check for $ 


. Write a check for $ 


. Write a check for $1 


Leo Hong No._!0_ 
72 

Pas Ss Frowsanny 21972 

TO THE nan. 

ORDER or Cathie TENE s 2525, 4 


= Of sa DOLLARS 


National Hf 
Bank of Detroit 
“S502, 7060840258 


Write when 


there are no cents. 


Write a check for $ 


Write a check for $ 
broke. 


Believe it or not, there’s a tree that grows its 
leaves according to a mathematical formula. 
The tree is Schumanniophyton problematicum. 
[ts formula is L = 12a + 4. L represents the 
number of leaves produced, while a represents 
the age of the tree. Smart tree! 


Write a check for 
bicycle. 


a Car. 


Write a check for $ 


rock concert. 


Write a check for $2 


EXAMPLE 3 Factor x? — 4y°. 


Step 1: x? — 4y? = (x \x ) 
Step 2: x? — 4y? = (x 4 2y)(x — 2y) 


Check: (x + 2y)(x — 2y) = x? — 4y? 4’ 


PEANUTS I 


¥ xheyt=(b x)-@p)* 
(er-3f\tar34) 


© 1974 United Feature Syndicate, Inc. 


190 


T9 


§ Supplementary Materials 


This Teacher’s Edition contains lesson-by-lesson commentary on the 
student text, with teaching suggestions, chalkboard examples, and ex- 
tensions. Chapter tests and answers, an individualized assignment 
guide, and a table of related references are also provided. Answers to 
classroom and written exercises appear on full-sized facsimiles of the 


student pages. 


Progress Tests are a convenient 
way to keep track of each stu- 
dent’s performance. Each test 
is keyed to the student text. 
Answers to all tests appear in 
the Teacher’s Annotated Edi- 
tion of the Progress Tests. 


The Solution Key provides 
step-by-step solutions for every 
written exercise and puzzle. 
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NAME CLASS DATE 


3 Test 9 POSITIVE AND NEGATIVE NUMBERS 
(Sections 1 and 2) 


Directions’ Write the answers in the spaces provided. 


QUESTIONS ANSWERS 


Section 1 


Write a positive or negative number 


1. a loss of 8 points 2. a gain of $12 


Compare the numbers. Write - or < 


3. -2°1 


(see question) 


eee 
{see question) , 
eee 
as ast 


(see question) 


Solution Key 


W Chapter Tests '/M)/M)/M/ M/ 4) /M/ /M/M/M/M/4 


Chapter 1 


lf x — 6, find the value of the expression. 


lx+7 ao eee 4. SUX = 2) 


Find the value of the expression. 


See ae” 6. (5 + 6)(7 — 5) 7.(9 —3)+3-2 
Simplify. 
8. 3x + 7x +x 9. 5a —a+ 3a 10. 3x + 4y + x — 3y 


Find the value of the expression. 


Ul, oe 12e2° 13.33 14. 2 to the fourth power 
Simplify. 

152 3 (5x) 16. 4:6a JW wees Sue OL Soe 
18. (9x) °7 19. (3a)(4a) 20. c(3c)(Sc) 


State the expression without parentheses. 


21. 3(x + 4) 22. 5(3a — 7) 23. 6(3a — 2b) 24. 4(5 — 4m) 


Let x = 8. Find the value if possible. If not, write impossible. 


5630 = 8) 16, X42 27, += 8 28, 8 
x — 6s x a 

Simplify. 

29. 3x +5 + 4x —5 30. Ja — 6b + 6b — 3a 31. 12a + 6(5 — 2a) 


Tell which of the numbers are solutions. 


o253% — 7 = Il 4, 6, or 8? 33. 3 +2x =9 1, 2, of 3? 


34. x + 8 > 20 11, 12, 13 35. 3y +8 < 25 4,5, 6 
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Chapter 2 

Solve. 

i, 6 = 7 Ses 2y+4= 13 
47 =5 5.x —1l0=11 


Write an equation. Solve for the variable. 


10. 8 less than twice a number is 6. 


Complete. 


11. Barb has $5 more than Jack. 
Jack has $3 more than Nora. 
Let n = Nora’s amount of money. 
Then _? = Jack’s amount of money, and 


_? = Barb’s amount of money. 


Solve. 


12. Roger has twice as much money as Elaine. 
Together they have $84. 
How much does each have? 


13. There are 850 students in Franklin High School. 


There are 30 more girls than boys. 
How many girls are there? 


14. The difference between 8y and 2y is 42. 
What is y? 


Solve and check. 


15. 12x = 36 + 8x 16. 3m = 40 — 7m 
lee 24 = 3x 18. Ay 4+1)=3+4+y) 
19. 8(x — 3) = 1 + 3x 20. Sm — 4) = 44m 


B26 x = 96 


Sse = I = SS 
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Chapter 3 


Compare the numbers. Write > or <. 


78 


2. —5? —4 


Graph the solution of the equation. 


Soe 6 SS 2 


Add. 
EG 3) (—4) 


Subtract. 
11. 6 —(-1) 


Multiply. 
15. (—2)(—7) 


Divide. 


56 
8 


19. 


Simplify. 
23. —4x + 3x 
26. —m? + 11m? 


29. —(—x)? 


Solve for x. 


BZ Oe XY = 5 
35. 5x = 8x — 15 


38. =x A () 


$3) 


1s ee 


16. (x — 3)x 


— 16 
4 


20. 


Sree os) 


4, —720 


Graph the solutions of the inequality. 


(eee 


9. ea 


13. —5 —4 


17. (x + y(—3) 


ie — od 


27. —(a)* 


30. y — (4x — 3y) 


33. je == eye = = 10 


36. 5x = — 35 


39. ta al 


22. 
28. 


31. 


34. 
37. 


40. 
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(0. =e 


14. 6 — 10 


18. —S(—m + n) 


—3y+2y+4+1 
—(—3x — 2) 


—m —(—2m +n) 


Ae es 8) ee 35° 
0% — 564 =] — 
dive fe |) == Gye 
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Chapter 4 


Find the perimeter and the area of the shaded figure. 


4. The length of a rectangle is 8cm more than the width. 
The perimeter is 40 cm. 
Find the length and width. 


5. One can of paint will cover 5 square meters of area. 
How many cans of paint are needed to paint a floor that 
is 10 meters by 10 meters? 


6. Each edge of a cube is 2x units long. 
What is the volume of the cube? 


7. Joy buys 2 bats and 3 balls. 8. Bert walks for 2 hours at x km/h. 
Bats cost $x each. He rides for 5 hours at y km/h. 
Balls cost $y each. His total distance is _? 

The total cost is _? 


9. Two cars are 510 km apart. 
They travel toward each other. 
One travels at 80 km/h. 
The other travels at 90 km/h. 
How long will it take them to meet? 


Solve for x. 


10. a. 2x +1=7 b 2x +]1=a co 2x 4) ae 


11. Solve A = bh for b. 12. Solve Ee 7 Olt 
S 
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Chapter 5 
Add. 
Ie @-b & 2. 6n — 5 Ste ne Aedes 
4a + | n+4 4 + 5n? 3a? — b 
5. (5x + 3) + (6x + 1) 6. (3x — y) + (7x + 2y) 7. (n +5) + Gn — 2) 
Subtract. 
8 Snt+l 9 7x —3 10. x*7+y 11. mn +4 
SA 3) —(3x + 4) —(x? — y*) —(4mn — 1) 
12. (a + 1) — (Sa — 2) 13. (x + 2y) — (x + 8y) 14. (x? + 1) — (x? + 1) 
Simplify. 
15. (n?)3 16. (—2x)? ae (oer 18. (—3n?)8 
Multiply. 
Omen x2 20. (—6n?)(2n?) 21. (7a?)(ab) 
22. 6(y + 8) 23. —2(4 — 2m) 24. a(2a + b) 
25. (x — 2)(x — 4) 26. (2n — 3)(n +4 3) 27. (x + y)(3x + 2y) 
28. (n + 3)(n + 6) 29. (x — 4)(x — 8) 30. By + DQy — 1) 


Express as a trinomial square. 


31. (x + 2) 32. (n — 3)? ag, (Na 25 OP 34, (3x — 2y)? 
Divide. 
5a’ Lon l6ab3 —36m3n? 
35, — 36. 37. ————_ 38, ———_- 
a 5n? —8ab —9m?n? 
39, [4a 7b 40. UG) = 0 41. 5m3 — 10m? + 15m 
aD a 5m 
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Chapter 6 


Find the greatest common factor of each pair. 


ley 10,12 
5. 1G, 72 


Factor. 


oe 12 

12. y? + 14y + 49 
15. v2? —7y 4+ 12 
18. y? — 5y — 14 


Multiply. 
21. (x + 5)(x — 5) 


24. (1 + 4a\(1 — 4a) 


Factor. 
Qi ye 
30. n? — 1 


33. 42x" + 8x +8 


T16 


2. 14, 98 
6. 48, 56 


10. 


13. 


16. 


19. 


Paps, 


25. 


28. 
Bill. 


34. 


S. bee als 


We, soe, Oe 


Ney ae eye 
n? + 20n + 64 
Ee = Oe da, 


m2 — m — 20 


(hie 8) 
(Sx — 2)(Sx + 2) 


2 2 


x* — 9y 
4x2 — 9 


4n? — 24n + 20 


Wake 


14. 


ty. 


20. 


Py, 


26. 


29. 


a2 


35: 


4. 12y, 18 
8. Sa, 25a? 
x? + 8x + 16 
nm = 10n + 25 
5 es Spe 
n? — 4n — 12 


(3x + 13x -— 1) 
(8n + 3)(8n — 3) 


16 — n? 
yo ax 
Bod 
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Chapter 7 


The graph at the right shows 
the average monthly tempera- TEMPERATURES IN EAST WESTBURG 
tures for East Westburg. 


1. Which month has the 
highest average temper- 
ature? 


2. About what is the aver- 
age temperature in 
March? 


Temperature (° C) 


3. About how much 
warmer is it in May 
than in November? 


Complete. 
4. y= —5x 


Draw a graph of the equation. 

8 y=x —4 9 y= =o 10. y+x=4 
Give the slope of the line when fie graph of the equation is drawn. 

Il. y= 5x —6 12, y= —2x + 1 1. yaox-3 
The Athletic Club earns 75¢ for each cake it sells. 


14. The amount of money the club earns is a function of _? _ 


15. Complete the table. 


A = Amount earned esl eae 


16. An equation relating n and A in Exercise 15 is: A = _? _ 
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Chapter 8 


Solve by the graphing method. 


ly=x+2 ay 2 Se Neel 
ia bbe jee 0) ee 


Find the slope of the line whose equation is given. 


4. y = 8x 5. y + 4x =0 & eee = = Ly Tx =0 


Tell whether the equations share one solution pair, no solution pair, or all 
solution pairs. 


8 y+tx=—5S oy — i= 3 10. y= —3x +4 
y=xts y= i — 6 ye ta a 
Solve. 
Dy = —2x y= 3x — 2 13. 3x + y=4 
x+y=3 2x 4+ yp = 13 x—y=8 
14. —x +2y=7 15. 4x + 5y= 11 16. x + 3y = 26 
xy = 3 ee) x—4y= 5 
17. 4x + y = 21 18. x—4y= | 1D, Be ap 2 = 
x+y= 6 3x + 2y = 31 came) a") 


Solve. Use two variables and two equations. 


20. The sum of two numbers is 16. 
Their difference is 12. 
Find the numbers. 


21. One pizza and three colas cost $3.20. 
Three pizzas and six colas cost $8.70. 
How much does each item cost? 


22. Two adult tickets and 2 student tickets cost $2.70. 
Three adult tickets and 4 student tickets cost $4.65. 
How much does each kind of ticket cost? 
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Chapter 9 
Simplify. 
Sa 25m? an 
\ 10 5m : Sy 5 
6 25 3) 3 x=—2 
: a GO, SoS 7 8. 
: 30 «3 5 x? Se 2 10) 5 
l 3 ee 4 16 
9, — + — 10. — + = 11. + — IDS, 
7 14 ie es! Ay? ey 
l 5 6x 2 pee) l 
13. — + — 14. — — — 15. — — 16. 
4 a 4 S 3 ax Bye 
l 1 n n 3 a 
(9, = oe 18. — — — (= ok 20. 
1 gue eG ee 
Solve. 
1, 2-1 rips, ae (a. 
5 ) 4 
Pe De 3 l ] 
core re 20 <> ee 
oa 5 3 _ 4n n 4 
27. 3 dozen eggs cost $1.56. 


28. 
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How much do 2 dozen cost? 


Amanda and Tom are clearing snow from the sidewalk. 
Amanda could do the job in 3 hours alone. 

Tom could do the job in 4 hours alone. 

How long will it take them to do the job together? 


4, (% +2) 


3m 


oe 


m+l1 . 2m+2 
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Chapter 10 


Add or subtract. 


1. 0.52 + 0.98 2-16 3.19 3. 5.04 — 0.813 4.9 + 8.5 + 0.62 
Multiply. 
532) -01 6710 5G 5 Hees 3/3 S500203) x 130 


Divide. Round the answer to one decimal place. 


9. 0.2) 8.43 10. 6.1 oD 11. 0.01 6.4 12. 0.06)0.75 
Write as a decimal. Use three dots with a repeating decimal. 
5 ] 4 3 2 
= = 123 Ke 17. = 
. 8 - 6 5 8 9 


Write as a percent. 


18. 0.08 19. 0.035 PAD 21. 0.6 22. 


| bo 


Write as a decimal. 


23, 55% 24, 1% 25, 3.5% 26. 2.25% 27. 8% 
Solve. 
ORE OlGnee UO = 45 29. 0.84 = 64 30. 0.4(x + 4) + 0.6x =0 


31. Two storms left a total of 32.9 cm of snow on the ground. 
One storm left 7.7 cm more than the other. 
How much snow fell in each storm? 


Write as a fraction. 


32. 70% 33, 15% 34, 85% 35, 332% 36. 1% 


Write an equation and solve. 


37. 50% of 84 is what number? 38. What percent of 50 is 20? 


39. 40% of what number is 16? 40. What percent of 12 is 4? 
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O/M)/ M/A) MT) A) A A) A) As) S/S as 


Chapter 11 
Find the value. 
1. \/49 2. 36 3 = 4 4, \/132 
Use the table on page 350 to find the value. Round to one decimal place. 
6. \/90 lean 15 8. \/10 9. \/5 
Is the number rational or irrational? 
ie 12. : 13. 35 14. 5 


Find the value in simplest radical form. 
16. 12 17. \/54 18. \/90 


Find the solutions to the equation. 


20. n? = 36 1,22 
5 x 


Find the length of the third side of the triangle. 


23. 24. 25. 
uy u 
8 5 
6 10 


Find the square root. Results should be in simplest form. 


26 : 27 =D 28 a 
"36 a say © 


Simplify. 

30. 5-2\/5 3103/6 26 32, 4/2 8 
34, = 35. ie 36. — am 
Express in simplest form. 

38. 6 — 4\6 WD, Sve aa 
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5 121 


10. 7 


15. V16 


19. 1/300 


22 x? = 482 


a 36x 

im 1S 
40. V6 + 41/24 
T21 
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Chapter 12 


Solve. 

1. x(x +4) =0 2. 5m(m — 6) = 0 3. (a — 5)\(a — 4) = 0 
4. (x + 3)(x« — 9) = 0 Sy ort 26 le = 0 6. 6m — m? = 0 
7.y24+7y+12=0 8. x? — 8x + 16 =0 9, m? = —2m 

10. x? —x = 12 11. n? = —4n + 5 12. y? = I5y — 44 
ioe = 25 14. 3 = 2 15. y? = 24 

16. n? +2 = 18 17. (m — 1)* = 36 18. (x + 9)? = 100 

19. (2m + 3)? = 25 20. 3x — 4)* = 64 21 
22. x7 —3x —4=0 239 3x° — 1) = 0 24. 2x2 SN 3x 


25. The length of a rectangle is 6cm more than the width. 
The area is 81 cm?. 
Find the width. 


26. Make a table of values for the equation y = x? — 3. 
For what values of x does y = 6? 


27. Make a table of values for the equation y = x? — 3x 4+ 4. 
For what values of x does y = 2? 


Draw the graph of the equation. 
28. y= x? —5 29. y= 3x2 2 30. y= x7 
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Answers to Chapter Tests 


Chapter I 


113, 2218 3.2 4520) 5.12 yo, 
7.0 8 Ilx 9. 7a 10. 4x + y 11. 25 
12. 32 13. 27 14. 16 15. 15x 16. 24a 
17, 16x°" 18. 63x 1951207 20 ise 

2). 3x 4 12 22. 15a — 35 © 23. 18a ab 
24. 20 — 16m 25. 0 26. impossible 
27.0 28. | 295 7x 30: 4a 31.30 
$256 33.03 34,13" 35.4 and 5 


Chapter 2 

le Ae Ome 2 Gre 
71,2 $8 8 9,5 10. 2n —8 =6;n=7 
11. n+3;n+8 12. Elaine: $28; Roger: 
ooo, 13. 440° 14.7 15.9 16. 4 17. 12 
18. | 19.5 20. 6 


Chapter 3 
ee 2S. > 4 


ao Pete Oy iE A ey 


7-7 8 —2 9, —2 10.3 11.7 

12. —1 13. -—9 14. —4 15. 14 

16. x? —3x 17. —3x —3y 18. 5m —5n 
19. 7 20. —4 21.3 22. —5 23. —x 
24. —7a —3 25. —y +1 26. 10m? 

27. —a® 28. 3x +2 29. —x? 

30. 5y —4x 31. m—n 32. 15 33. —10 
34. —3 35.5 36. —7 37.6 38. —5 
39. —4 40. 5 


Chapter 4 

1. P = 18x; A = 18x? 2. P = 18x: 

A= lee 6 P= 10y + 8x; A = 18xy 

4. length: 14cm; width: 6cm 5. 20 

6. 8x? 7, (2x + 3y) dollars 

8. (2x + 5y) km/h 9. 3 hours 10. a. 3 

a— | a-—y 
ee 

Chapter 5 

1.5¢+7 2. 7n—1 3.5+6n? 4, 4a? 

5. llx +4 6. 10x +y 7. 4n 43 

8. 3n+6 9 4x —7 10. 2 


b. 


A 
ib ats wa = 


11. —3mn +5 12. —4a4+3 13. —6y 
14. =4x? 15. 7° 16.4.2 

18. —27n® 19, x® 20. —12n4 21. 7a%b 
22. 6y +48 23. —8+4m 24. 2a® + ab 
25. x7 —6x +8 26. 2n? + 3n —9 

27. 3x2 + Sxy + 2y? 28. n? + 9n 4 18 
29, x? — 12x + 32 30. 6° —y — 1 

31. x? +4x 44 32. n? —6n 49 

33. 4a? + dab + b? 34, 9x — 12xy + 4y” 
35. 5a 36. —5n® 37. —2b? 38. 4in 
39. 2a +b 40.2 —a 41. m? —2m +3 


Chapter 6 

1.2 2. 14 32 8% 4.56) 5.8 6c 
8. 5a 9. 2(x2 +6) 10. x(x + y) 

11. (x + 4)? 12. (vy +7)" 

13. (n + 16)(n +4) 14. (n — 5)? 

15. (vy — 3)(y — 4) 16. (x — 7)(x — 2) 

17. (x + 7)(x — 2) 18. (y — 7)(y + 2) 
19. (m — 5)(m + 4) 20. (n — 6)(n + 2) 
21. x? = 25 22, n? —9 23. 9;2 

24. 1 — 16a2 25. 25x? —4 26. 64n? — 9 
27. (6 = yx + yy) 28 = ye oy) 
29. (4 —n\(4+n) 30. (n — 1)(n 4+ 1) 

31. (2x — 3)(2x +3) 32. x(x — 2)(x 4+ 2) 
33. 2(x + 2)? 34. 4(n — 5)(n — 1) 

35. 3(x + 2)(x — 2) 

Chapter 7 


1, July 2. about 13°C 3. about 10° 3450; 
—5; 5 5. 7263356; 4 (ee a 


8.-10. HN 


BguoeGoseeo 


Tes 1 =) te, + TV, dhe mennivar off 
cakes it sells 15. $7.50; $11.25; $15; 
$3750: 120 “16, A= Jone 
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Chapter 8 
leeCleyez, (i, 1) 3. (5.25) 


Hoes AG = 7 a A ame 8, ie 


Lomeli (—3,6). 12, G7) 13.3, —5) 
17 10) 1S) 41) 162¢17, 3) 
gece lyedsa(o. 2) 19: G, =2)20. 14,2 


pizza 30. colasy 30 22> adult: 3.73; 


student: $.60 


Chapter 9 

1. £ 2. Sm 3. -7 4.242 5, > or 
12 6. t 1. = 8. a 9. 10 4 
TT ae 12 5 13. > ls 14, +* 
15. ait 16. a 17. a 18. = 
19. a 20. a 21. 2 ot 2+ 
ps a) ORY For 22 Oe aT) OS, 


26. 6 27. $1.04 28. 42 or 12 hours 


Chapter 10 

fee 22 83, 4227 4.1312 
516:032" 6.45.3 7237.5 8. 0.2367 

9. 42.2 10. 12.3 11. 640.0 12. 12.5 
Ise0625" 1420166 22 15. 0:8 16.0375 


17. 0.22... 18. 8% 19. 3.5% 20. 332% 
21. 60% 22. 75% 23. 0.55 24. 0.015 


2560035 26200.0225""° 27. 0:08333.... 
28. 30 29. 80 30. —1.6 31. 20.3 cm, 


DG6bn tee = ee 


ow 20 
] 

._— SOS(s4— 7. 4 
36 100 37. 0.5(84) = n; 42 
38. 50n = 20; 40% 39. 0.4n = 16; 40 
HO. 12n = 4: 334% 
Chapter 11 
fee 6 5. =) &. 135. 16.95 
7.398. 3.2 9.22 10. 26 11. rational 
12. rational 13. rational 14. irrational 


15. rational 16. 2\/3 17. 36 
iso 10 19. 1073.20) 26. 21F 25 
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a2: 


26. 


59) 


4. 
a. 


10. 
13. 
17: 


20. 


23. 5 


Paps 
28. 


30. 


SON 3925240545 2525/13 


3 2 2: 
eo 28, = 29. = 30. 10/5 


= cee 
3 


36 32.4 33. 10n 34. 5 35. 


7K 2 a8 3/6 


5 


5V2+4 40.96 


Chapter 12 
1. 0 or =42, Cor G3. 5 or 4 
—3or9 5. 0or —11 6. Oor6 
—3 or —4 8 4 9. Oor —2 


4or —3 II. 


=s or | el2. ll or4 


aes ih Gey 7S Sey G6 li sel 


7or —5 18. 


4 or 
3 


5 24. 


width: 


Zi. 


| ae 18 


2 


= 25 VG 


Se Bl 3V2 on 


4 


2 


| ALPES 
Sea Eee irae 


BE SEBIO SR 
EESEN AS 


JSG 
fee a 


26.5223 927). 


V6 


lor —19 19) lor —4 
j9N BVO = || 


Pe )| 


®@ Guide to Individualized Assignments 


The chart which follows summarizes the basic assignments for an av- 
erage course and a comprehensive course. The assignments for the 
average course include those concepts which are prerequisites for the 
lessons to follow. The assignments for the comprehensive course in- 
clude all the concepts presented in this text, at times providing some- 
what less drill than the assignments for the average course. 


Summary Time Schedule for the Assignments 


Chapter | O22) 34) 56 7 Se Oe ae 


Average 
Course LAI GS OF 13S oO ines ey hae lsaaslks 


Comprehensive 
Course NS 1S 12 1047 Oo 4 Saas 


AVERAGE COURSE COMPREHENSIVE COURSE 
Chapter 1 Chapter 1 


all; Self-Test all; Self-Test 


1-14 odd or even 


1 

2 
3 
4 
5 
6 
7 
8 
9 
0 
1 


all; Self-Test all: Self-Test 


Ws) 


AVERAGE COURSE COMPREHENSIVE COURSE 


al. 


Career Notebook 
Consumer Corner 
Reviewing the Chapter 


Reviewing Arithmetic Skills 
Career Notebook 


Reviewing the Chapter Chapter | Test 


Chapter 2 


odd or even 


odd or even 


all 


all 


odd or even: Self-Test 


{-54 even 


1-54 odd; Self-Test all; Self-Test 


1-6 odd or even; 


Puzzles & Things 


1-20; Self-Test odd or even; Self-Test 


1-16 odd or even 


t-12; Self-Test odd or even 


1-36 odd or even; Self-Test 


1-29 


Consumer Corner 
Reviewing the Chapter 


1-6: Self-Test Chapter 2 Test 


Cumulative Review 


Reviewing the Chapter 


Chapter 3 


Chapter 3 
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Chapter 2 Test 


odd or even 
odd or even; Self-Test 


Cumulative Review 


odd or even; 
Puzzles & Things 


AVERAGE COURSE COMPREHENSIVE COURSE 


: 
89 all 


Assignment 


l=SO Sele kest 


all 


odd or even 


1-27; Self-Test 


1~43 


all; Self-Test 


1-40 


Career Notebook 
Consumer Corner 
Reviewing the Chapter 


all 


all; Self-Test Chapter 3 Test 


Cumulative Review 


Reviewing Arithmetic Skills 
Chapter 4 


Career Notebook 103 all 
Reviewing the Chapter 
106,107 odd or even 
110,111 odd or even 
113 


all 


116,117 odd or even 
119-121 odd or even; Self-Test 


odd or even: Self-Test 


ie) all 


116,117 128,129 Consumer Corner 
130,131 Reviewing the Chapter 


119-121 1-6; Self-Test Chapter 4 Test 


124,125 1-34; Self-Test Cumulative Review 


130,131 Reviewing the Chapter 


T14 Chapter 4 Test all; Self-Test 


52 Cumulative Review all; Puzzles & Things 


123 


AVERAGE COURSE COMPREHENSIVE COURSE 
ee, ee ee eel ee eee 
Lesson Pages Assignment Pages Assignment 
a=. ee 
Chapter 5 
54 PS / all 143 odd or even 
4 + ll 
05 139 1-25: Self-Test 145 odd or even: Self-Test 
a #1 4 
56 141 all 147 odd or even 
57 13 1-27 150.151 odd or even: 
Puzzles & Things | 
a | 
58145 1-22: Self-Test 133 all: Self-Test 
t —— — 
59 147 1-24 I] 155 odd or even: | 
Puzzles & Things 
L | — = = 
60 150.151 35 f Bg all: Puzzles & Things | 
Om iH | 153 all: Self-Test | 159 odd or even: Self-Test 
—— = ha | | =) 
62 155 1-24 161 odd or even: 
. Puzzles & Things 
4 I —___4 
63 159 1-21: Self-Test 7 163 Career Notebook 
164.165 Consumer Corner 
166,167 Reviewing the Chapter 
a | . ~- 
64162 Reviewing Arithmetic Skills | T15 Chapter 5 Test 
163 Career Notebook | 
SSS ee 
Chapter 6 
65 166.167 Reviewing the Chapter | 171 all 
‘* 
66 T15 Chapter 5 Test 173 odd or even | 
Chapter 6 
67 171 all 175 all: Self-Test 
= + Ee : 
68 173 1-22 178.179 odd | 
69 178.179 1-42 odd 178.179 even: Puzzles & Things | 
- — — | 
70 178.179 I-42 even | 18! all | 
71 
72 
73 
74 all: Self-Test 
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AVERAGE COURSE 


all; Self-Test 


COMPREHENSIVE COURSE 


1-21 


1-24 


odd or even: Self-Test 


193 l-ISe Sele esi 


198,199 


Reviewing the Chapter 


Chapter 6 Test 


odd or even; 
Puzzles & Things 


189 odd or even 
191 
193 
5 


one? 
198199 


Consumer Corner 
Reviewing the Chapter 


Chapter 6 Test 


T16 
200 or 440 Cumulative Review 
Chapter 7 


209-21 all 


DaWAS 1-27; Self-Test 


2 a) 1-38 


2D l=Oleoddtomeven 


Cumulative Review 


odd or even 
200 or 440 


Chapter 7 


206,207 
209-211 


214,215 


odd or even; Self-Test 


218.219 odd or even 


yal odd or even 


1-20 


226,227 1-11; Self-Test 


228 Reviewing Arithmetic Skills 
229 


odd or even 


DHE DT all; Self-Test 


229 Career Notebook 
230231 Consumer Corner 
2327355 Reviewing the Chapter 


Reviewing the Chapter 


Career Notebook 
232,233 
Ty 


Chapter 8 
238,239 


Chapter 7 Test 


1-19 


242,243 1-28; Self-Test 


1-16 


a 
Chapter 8 
238,239 


Chapter 7 Test 


odd or even; 
Puzzles & Things 


242,243 odd or even: Self-Test 


odd or even 


247-249 


odd or even; 
Puzzles & Things 
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AVERAGE COURSE COMPREHENSIVE COURSE 
odd or even; 


247,248 1-32 252,253 
Puzzles & Things 


249 odd or even; Self-Test BSS odd or even 
232253 l= 250,257) odd or even; Self-Test 
59 


250 2 


290,257 


262,263 


Chapter 8 Test 
64 


Cumulative Review 


269 


odd or even 


260,261 Consumer Corner 
202.205 Reviewing the Chapter 


T18 Chapter 8 Test 


odd or even 


Oa 


28 1-283 


odd or even; Self-Test 


odd or even 


odd or even 


odd or even 


28 1-283 odd or even; Self-Test 


285 odd or even 


odd or even 


all; Self-Test 


all; Self-Test all; Puzzles & Things 


all odd or even; Self-Test 


1-28; Self-Test all; Puzzles & Things 


1-15 odd or even; 


Puzzles & Things 


oe 
275 
277 
279 
285 
287 
289 
291 
293 
297 


299-301 


304 
305 


1-8; Self-Test 299-301 odd or even; Self-Test 


Reviewing Arithmetic Skills 
Career Notebook 


303 all; Puzzles & Things 


T30 


AVERAGE COURSE COMPREHENSIVE COURSE 


308,309 305 Career Notebook 


306,307 Consumer Corner 
308,309 Reviewing the Chapter 
Chapter 9 Test 


Chapter 10 Chapter 10 


Lesson 


Reviewing the Chapter 


Chapter 9 Test 


Cumulative Review 


all 


odd or even 


321 all; Self-Test 


324,325 all 


B27 all 


330351 all; Self-Test 330,33 1 all; Self-Test 


ao0 all 
so 


337-339 all; Self-Test 337-339 all; Self-Test 


342,343 Reviewing the Chapter 340,341 Consumer Corner 


342,343 Reviewing the Chapter 


Chapter 10 Test 


Cumulative Review 


Chapter 17 


1-28 odd or even; 
Puzzles & Things 
35) 1-40 odd or even 
1-30 odd or 


349 

353 

aro. 
360,361 1-11; Self-Test 


odd or even; Self-Test 


all; Puzzles & Things 


all; Self-Test 
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SS EnETnnn—itr:————————————————————————= ooo 


AVERAGE COURSE COMPREHENSIVE COURSE 


363 all all; Puzzles & Things 


365 1-44 


365 


odd or even 


367 1-20 367 odd or even 


369 oe sete 369 


odd or even; Self-Test 


371 


Reviewing Arithmetic Skills. odd or even 


Career Notebook 


a2 
B73 


376,371 S73 


374,375 


Career Notebook 
Consumer Corner 


Reviewing the Chapter 


Chapter 11 Test | 


Chapter 12 Chapter 12 


odd or even; Self-Test 


310377 Reviewing the Chapter 


Chapter tl fest 


1-24: Self-Test 


L=3)2) odd or even 


1-21: Self-Test odd or even; Self-Test 


oa 
1-30 ey) odd or even 
393 
r 385) 
ae 


odd 


even: Puzzles & Things 


BD) 


odd or even 


398,399 124s Seliemest 398,399 odd or even; Self-Test 


402,403 Reviewing the Chapter 400,401] Consumer Corner 
402,403 Reviewing the Chapter 


Chapter 12 Test Chapter 12 Test 


Cumulative Review Cumulative Review 


T32 


W@ Table of Related References 2s 


For use For use 
Chapter Progress Tests with Chapter Progress ‘Tests with 
Sections Sections 


Chapter 7 


Test 24 
Rest 25 


Test 26 
Chapter 8 illest 27 
Test 28 


Test 29 
Test 30 
Chapter 9 Test 31 
Nest 32 
Test 33 


Chapter | 


Chapter 2 


Test 10 
Test 11 


Cumulative 
Test 13 
Chapter 4 Test 14 
Test 15 


Chapter 3 


Cumulative 


Review /Test Tes gs 


Testes 
Chapter 10 Test 36 
Mest 37 


Test 38 


Test 16 Chapter 11 Nesteo0 

fenapten est 17 Test 40 
lest 13 

Test 19 Test 4] 

Chapter 12 Test 42 


Test 43 


Cumulative 
Review /Test 


Test 20 
Chapter 6 Test-2 | 

estaz2 
Cumulative 


Test 44 
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@ Lesson Commentary Ieee 
Chapter 1. Working with Variables 


Early in the program the function concept is introduced by using a calcu- 
lating machine that accepts an input number and produces an output num- 
ber. It is also through this medium that the students learn that variables 
“stand for” numbers. Simplifying expressions is an important skill, also de- 
veloped in this chapter. It provides a foundation for the students’ work 
with algebra in subsequent chapters. 


Objectives for Pages 2-11 
1. To find the value of expressions with variables. 
2. To recognize and combine like terms. 


3. To use the commutative and associative properties to simplify expres- 
sions. 


le USING LETTERS FOR NUMBERS (pp. 2-5) 


Teaching These Pages 


The skill of substitution, introduced in this section, 1s essential in subse- 
quent work. It is especially important when students verify that a number 
is a root of an equation. 

To introduce the notion of input and output, have the students arrange 
themselves in groups of four, then assign an operation to each student and 
a number to each group. 


Student ] Add 5 to the number. Pass the result 
on to Student 2. 


Student 2 Add 3 to the number received and pass 
the result on. 


Student 3 Subtract 2; pass the result on. 
Student 4 Subtract 4; pass the result on. 


If the students have been trained in the precise language of modern mathe- 
matics, which distinguishes a number from its representation (numeral), 


you might point out that this book uses “number” for both. 


Chalkboard Examples 


1. Complete the table. 
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If k = 6, find the value of the expression. 
2k4+3=9 SI ae = & Ai 0 So — 
If a = 4 and b = 5, find the value of the expression. 


6.a+b=9 1. SD = 2) 8. 2b-—a=6 9. 3a + 2b = 22 


Suggested Extension 


A path is hidden from Start to Finish. To find the path, you must find a 
pattern by finding the value of each expression if a = 4 and b=6. You 
may move along the path horizontally or vertically. (The answers along 
the path are shown in red.) 


Start 


| as | 2-0-0 pee 
2b-2a=4| 2-a=8 | b+b-b=6 
qo) b = 10 | 3b ee eon oa eae ee eee 


Finish 


Each value along the path increases by 2. 


2¢ PARENTHESES, ORDER OF OPERATIONS (pp. 6-7) 


Teaching These Pages 


Have the students calculate the value of these expressions and make note 
of the various answers they obtain. 


dL ye DSS ae hee DR 


The variety of answers introduces the need for the students to choose an 
order in which operations will be performed. 

Insert parentheses in the above examples to illustrate the use of paren- 
theses. 


(8 + 2) x 3 = 30 (2x3) 319 
8 +2 x 3) = 14 2 Xo 3) = 22 


Summarize that the order of operations is a convention mathematicians 
have agreed upon to avoid confusion. 


T35 


ei 
Chalkboard Examples 

Find the value of the expression. 

12-3 =x 2 = 28 22 8) 2 = 40 3. 164+8+4+4=22 
4. (16 + 8) + (44+ 4) =3 5. 164+8+(444=17 6. (16 +8) +44+4= 10 
If a = 6, find the value of the expression. 


7. Ma + 2) = 24 8. 3a —6 = 12 93a 4. 2 = 20 10. 3a —4 = 14 


Suggested Extension 


Use the symbols +, —, X, +, parentheses, and all the digits of the date 
1492 to continue the pattern as far as you can. 


haat ae a) S26 2) aG= >) 
Dao See 6=9=4 2) =| 
ao aed) | Pet 2D 2 4 1) 


4=(9—1)+(4+2) tao haw 


Other dates can be used in a similar way in later sections as a review of 
this section. 


3 ¢ COEFFICIENTS AND TERMS (pp. 8-9) 


Teaching These Pages 
Point out that a shorthand is often used in mathematics. 


Aa 44 4 4 is written as 3 x 4: 
heh n+ fen IS written as) > x 7. 


5 Xn is then written more compactly as 5n. 
Often students will try to simplify 2x + 3y as 5xy. The students can use 
the substitution work of Section | to identify this error. Let x = 1 and 


y= », 
Mye se 3y =e Ola 
Chalkboard Examples 


Simplify. Point out that 1x is written as x. 


oe = 3X 2. 4y — 2y = 2y 
3.a+2b+b=a+ 3b 4.x +3x + 2y + 4y = 4x + 6y 
5. 4x — 3x +6y —Sy=x+y 6. 2a — 3b + 2c = 2a — 3b + 2c 
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4¢ PROPERTIES OF ADDITION (pp. 10-11) 


Teaching These Pages 


To reinforce the meaning of commutative, show the students some opera- 
tions that are not commutative. 


4—-242-4 4+242+4 


In a similar way, the meaning of associative could be reinforced by show- 
ing that division is an operation that is not associative. 
Use numerical examples to point out 


that the commutative and associative prop- 5 
erties are helpful in developing mental 10 = 
arithmetic. = | 10 
?>—_ 

20 


Chalkboard Examples 


Some students can check their work by substituting a value for the variable 
and finding the value of the expression. 


Simplify. 
1. 3a4+2+4a+6=7a+8 2.4b54+6-—-2b6—2=2b+4 
3. 5x + 2x —4y 4+ x = 8x — 4y 4. 12m + 10n + 10m — 2n = 22m + 8n 


Objectives for Pages 12-21 


fea 


. To find the value of expressions with exponents. 


he 


. To use exponents to simplify expressions. 


i”) 


. To use the commutative and associative properties to simplify expres- 
sions. 


= 


. To use the distributive property to simplify expressions. 


Nn 


. To use the properties of 0 and | to simplify expressions. 


5¢ EXPONENTS AND FACTORS (pp. 12-13) 


Teaching These Pages 


Point out that the use of exponents is another shorthand used in mathe- 
matics. Exponents are often used to write large numbers in a concise 
form. For example, one billion is written as 10°, one trillion as 1017, and 
the distance from the earth to the sun as 150 x 10°km. 
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Chalkboard Examples 


Find the value of the expression. 


a 2 B2 eS) SoG? — 1000 A — 5) a) 
Simplify. 
yoy yy = 7, a:a:a:b = ab 8. Be xexex yey = 8x37? 


Suggested Extensions 
Ie iichisthe lareen value; 22761 5°? 3°°or 277? 2° or 42? 25. 32. 24 = 42 


The students should continue the above theme by picking other pairs of 
numbers and recording their results. 


ind 


. How many squares can you find in this figure? 5 
How many squares in a 3-unit by 3-unit square? The stu- 
dents should find a pattern in order to predict the number of 
squares in 4- by 4-unit squares, 5- by 5-unit squares, etc. The 
number of squares in a 2- by 2-unit square is 2” + 1%, in a 3- 
by 3-unit square is 3? + 2? + 1%, etc. 


6¢ PROPERTIES OF MULTIPLICATION (pp. 14-15) 
Teaching These Pages 


This section extends the commutative and associative properties to multipli- 
cation. Again, these properties can be applied to mental arithmetic. To 
motivate the class, illustrate how quickly one can multiply by 50. 


50-24 = (4. 100) 24 = 4+ (100-24) = ++2400 = 1200 
Point out the meaning of evaluate. 


Chalkboard Examples 


1. Evaluate 2: 16+5. Show how you use the properties. 


Dale 5'= 2-5-16 commutative property 
= (2-5) 16 sasscciative property 


= ere 

= 1a) 
Simplify. 
2a oy = 15) 3, ye 3y = 6)" 4, (3k)(4k) = 12k? 
Sans os) = 2052 6. 5 aa - 6) — 30a- 7.3°k:2°k = 6k? 
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Suggested Extension 


Explain each step of the method in Teaching These Pages to multiply by 
50. Have the students use that method to compute these products mentally. 


Wy 50 12-600 Z. 24°50 = 1200 3. 32*50 = 2600 
4. 50-76 = 3800 5.38 50-— 1200 6. 50-98 = 4900 


Provide a sheet of questions based on the above skill. Have the students try the 
questions over a period of time to see the improvement in their mental compu- 
tation skills. 


7¢THE DISTRIBUTIVE PROPERTY (pp. 16-17) 
Teaching These Pages 


To introduce this topic, illustrate how quickly certain problems can be solved 
mentally by using the distributive property. 


2308 = Al = 1) = a0 =o = 27 


The class may be motivated by randomly picking products that involve 99 
and seeing how quickly the product can be found. 


Chalkboard Examples 


Evaluate each expression in two different ways. 


1. 5(2 + 8) = 50 2. 4(97 + 3) = 400 3. 12(46 + 54) = 1200 
State the expression without parentheses. 

4. 3(x +2) =3x +6 5. 4(y — 6) = 4y — 24 6. 7(a — 2b) = 7a — 14b 

7. 8(3x — 2) = 24x — 16 8. 6(2a + 4b) = 12a + 246 9. S(x — ly) = 5x — 55y 


Use the distributive property. Then combine like terms. 


W3(2x 3) =6=6x 43 11, 4(@ 4+ 5) = 4a = 45 12. 4m +n) — 2n = 4m + 2n 
Suggested Extension 


Explain each step of the method in Teaching These Pages to multiply by 
99. Have the students use that method to compute these products mentally. 


oo AS 1485 DA pes ths ees NV 3, 40) 99 = 3960 
79 = 65 = 6435 5. 99 5 = 1425 6.999 999 230i 


Provide a sheet of questions based on the above skill. Have the students 
try the questions over a period of time to see the improvement in their 
mental computation skills. 
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8° PROPERTIES OF 0 (pp. 18-19) 


Teaching These Pages 


A “mind-reading trick” can be used in motivating the class to study zero. 
Have the students perform the following steps. 


Steps Results 
1. Choose a whole number. x 
2. Double the number. 2x 
3. Add 6. 2x +6 
4. Divide by 2. x +3 
5. Subtract your original number. 3 
6. Subtract 3. 0 


Ask the class if they all obtained 0 for an answer. If any students have 
made mechanical errors, retrace the steps in order to locate the errors as 
well as review the work for the rest of the class. 


Chalkboard Examples 


Find the value if possible. (NP indicates not possible.) 


1. 64+0=6 2) 0910 weed oe 
12 5 

= 2 re 0 
5. 45 +0 =45 6. 0? =0 am NP Sy NP 
Let x = 4. Find the value of the expression. 

_ 2x - 8 
9 x+4=8 10. 6(x — 4) =0 11. 5 = 12, 36x = 11)-=5 
Simplify. 
13. 9+ 2a —2a+9= 18 14. 8 + 2x —2x —8 =0 15. 3(m + 4) —12 = 3m 
16. (2x +x —3x) +0 NP 17. 4a+9-—4a+8=17 18. 5(3 + 2x) — 15 = 10x 


Suggested Extension 


1. Can you explain why the steps of the “mind-reading trick” given above 
always result in zero? 


Students who can answer Question | can be encouraged to make up 
their own mind-reading tricks. 
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9° PROPERTIES OF 1 (pp. 20-21) 


Teaching These Pages 


A “mind-reading trick” can be used to introduce this section. Have the 
students perform the following steps. 


Steps Results 
1. Choose a whole number. x 
2. Add the next whole number to it. 2x al 
3. Add 9. dye 3 lI) 
4. Divide by 2. x +5 
5. Subtract your original number. 5 
6. Subtract 4. ] 


All students should obtain the answer |. If any students have made me- 
chanical errors, retrace the steps. 


Objectives for Pages 22-25 


1. To check whether a given number is a solution of an equation. 


2. To check whether a given number is a solution of an inequality. 


10° INTRODUCTION TO EQUATIONS (pp. 22-23) 


Teaching These Pages 


To introduce this lesson, use some recent baseball 
standings. Ask the students which of the following 
statements are true, and which are false. 


1. Kansas City is at the top of the standings. 
2. Texas is ahead of Minnesota in the standings. 
3. Chicago is in last place. 


Chalkboard Examples 

Plex | = 9 tue if x = 5? if x = 4? no; yes 

2. Is 4 a solution of 6 + y = 9? no 

3. Is 6 a solution of 12 = y + 6? yes 

Which of the numbers shown is a solution? 

4,¥+6=9 S706 9? 3 5. a@=—3 =6 DeOi or eo 
6. 48 = 6k 6 or 8? 8 7. 0 = 2(a — 6) Gor 1276 
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Suggested Extension 


Replace each * with +, —, X, or + to make a true sentence. You may 
need to use parentheses also. 


453 27 (4 4. 5) x 3 27 2.3*9*3=30 3x%943 = 30 
Blo = 42 = 98g 428 Al 32? 0 pe = 2? = 


I1e INTRODUCTION TO INEQUALITIES (pp. 24-25) 


Teaching These Pages 


Review the terms introduced in the last section and relate them to the de- 
velopment of inequalities in this section: number sentence, true number 
sentence, false number sentence, solution, root. 

Point out that the slash is often used to 
mean no. Compare this example to the 
Meanings Ol — and -. 


Parking No parking 
Chalkboard Examples 
1. Is x <5 true if x is replaced by 3? by 6? yes; no 
DeiscO) yy tical vis replaced by 4) by 97 “yes: no 
3. Is 8 £ k true if & is replaced by 3? by 8? yes; no 
Tell which of the numbers shown are solutions. 
4.6>k 3,4,5,,0 3.45 ap. ee) OF 10; 20,30 S010. 20 
Gaia 2 OF a aie) ee 7S, oO ae ale) 
See 27s, 9, 10 v7, 8 9.12 > 2y— 3. 6,717,898 67 
Write <, >, or = to make a true sentence. 
10.4x5-2 ?44+5 x2 > 11. 46 +3)x0 ? 0+54+6xO0O = 
12,(02+342)+3 ? Pic 13. 9 +3)+372' 3S 


Suggested Extension 


Use all the symbols to make a true number sentence. (Answers may vary.) 


1. is 3, 4, 14, TN => = 2, 2, by 4, ates ~, E30 3: =, 7; —, 24, 8, Sa 
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Chapter 2. Solving Equations 


In the previous chapter students learned that equations are mathematical 
sentences. In this chapter the students will use equations as problem-solv- 
ing tools. In order to overcome the difficulty that students have in solving 
word problems, practice is regularly provided in translating words into 
symbols. 


Objectives for Pages 34-4] 

1. To solve equations by addition. 

2. To solve equations by subtraction. 

3. To solve equations by multiplication. 


4. To solve equations by division. 


Ie SOLVING EQUATIONS BY ADDITION (pp. 34-35) 


Teaching These Pages 


Ask the students to find a solution to each of these equations. 
dees 25 2+m= 10 3b+5=2b+4 10 


The last equation illustrates that the “guess and evaluate” method of find- 
ing solutions will sometimes take quite a while. Point out the need to find 
organized ways of solving equations. 

Use the balanced scale to show how an equation might be formed. 


Yaa 
50 es 3) ee Zt — 3 
a — 


Point out that to solve the equation x — 3 = 1 we reverse or “undo” the 
steps shown. 

Encourage students to check their solutions mentally in this section and 
in Sections 2, 3, and 4. 


Chalkboard Examples 


Solve. Encourage students to write a final statement of the solution. This 
will be a useful skill in later problem solving. 


1. x —3 =8 The solution is 1]. 2. 8 = y—4 The solution is 12. 
3. a—4=11 The solution is 15. 4.12 =y-—7 The solution is 19. 
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2° SOLVING EQUATIONS BY SUBTRACTION (pp. 36-37) 


Teaching These Pages 


The balanced scale technique of building and unbuilding equations can be 
applied to this section also. 


Chalkboard Examples 


Solve. 
1.a+9=15 The solution is 6. 2, 19 =x + 10 The solution is 9: 
35-7 =20 The solution is 13. 4. y—7=20 The solution is 27. 


Suggested Extension 


A path is hidden from Start to Finish. To find the path, solve each equa- 
tion and study the solutions to find a pattern. Move only horizontally or 
vertically. 


The roots along the path are divisible by 3. 
3¢ SOLVING MORE EQUATIONS (pp. 38-41) 


Teaching These Pages 


The students are by now quite familiar with the balanced scale analogy. It 
can be used in this section to introduce solving equations by multiplication 
or division. 


Chalkboard Examples 


Solve. 
hoe 2. 20 = 4y 3. Bas 4, 9=% 
x=4 =o), i= 29 Zee 
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Think of an INPUT-OUTPUT machine. Tell what is missing in the table. 


3 
Subtract 3 from Divide ee Add 3; 


Objective for ee 42-45 


1. To solve equations involving more than one step. 
4° EQUATIONS WITH MORE STEPS (pp. 42-45) 


Teaching These Pages 


The balanced scale technique can be used in this section to introduce solv- 
ing equations with two steps. 


Chalkboard Examples 


Solve. 
ig Se— 2=4 
Be Me eae Ue Some students may do the starred steps mentally. 
36 
3x _ 6* 

a 3 

Y= 
2210 = 2y 42 6 5 AU de = 3 ee 1) Ss bi aS Sh Se YD) 
4=y X= ae) ia 


Think of two INPUT-OUTPUT machines. Tell what is missing in the table. 
6. g6 


INPUT Axe 2-210 4x +2=10 
First 
Operation Add 2 to both sides. Subtract 2 from both sides. 


OUTPUT 


Second 9 9 
Operation Divide both sides by 4 Divide both sides by 4. 
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Write each sentence as an equation. Then solve. 
8. 8 more than twice a number is 18. 2x + 8 = 18; x =5 


9, 6 less than 3 times a number is 9. 3x —6=9; x =5 


10. When 9 is added to twice a number, the result is 21]. 2x +9=21; x =6 


Suggested Extension 


Choose a number between 10 and 25. Create four equations so that the 
sum of the solutions of the equations is equal to the number you chose. 
For example, choose the number 25. The equations may vary, but here are 
four. 


Solutions 
eal 9 
joe to ee IS 3 
So 8 
5x +1 =26 5 
25 


Objective for Pages 46-49 


1. To solve equations by first combining like terms. 


5¢A MIND-READING TRICK (pp. 46-47) 
Teaching These Pages 


Introduce this lesson by telling the class that you can read their minds. 
Have the class perform these steps. 


Algebra 
1. Choose a whole number. n 
2 Ade 2. ns 2 
3. Double the result. Zina 
4. Add 6. 2n + 10 
5. Subtract 10. 2n 


At this point you reveal the original number, n. Let’s say the original 
number was 12. Outline the algebra shown above, pointing out that you 
need only solve the equation 2n = 24 to find the original number. 
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Chalkboard Examples 
1. Copy and complete. 


Think of a number. 

Multiply by 3. 13; 37 

Add 5. 23; 37 ES 
Multiply by 4. 92; 12n + 20 
Subtract 20. ? i 2h 


2. What equation would you solve to find the original number in Exer- 
ese We Wa 


3. The result is 80 when these steps are completed. 
Find the original number. 


Think of a number. 
Multiply by 5. 


Add 4. 
Double your result. 
Subtract 8. 


6 * COMBINING TERMS (pp. 48-49) 
Teaching These Pages 
Review some examples of combining terms. 
9y — 3y = by 3a + 4a — 2a =Sa 


Ask the class to solve the equation 3x + 2x = 20. Then ask the class 
which step might be done first in solving 3x + 2x + 5 = 20. 

In Sections | through 4 the students were encouraged to mentally check 
their solutions of equations. In this section the check is set up formally. 


Chalkboard Examples 


Solve and check. 


1. 2a + 4a — 3a = 12 2. 3% — 2 2e= 13 Some students may do the 
Sa 12 See 2 2) we starred steps mentally. 
3a ie Sx —- 2 = 13 
gurneas Sx —2 42 = 13 + 2* 
eas 
a=4 
be 
5 5 
= 
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Write an equation and solve. 


3. Twice a number plus the number is 36. 
What is the number? 


2n + 4n = 36 
i — 5 


Point out that the result should be checked in the original problem, not 
in the equation. 


Suggested Extension 


Use the terms and symbols to write an equation. Solve. Check. (Answers 
may vary.) 

1612 30 On. = On — 2+ ln] 30, = 4 

Pe 3 x Wee) = 2x x 3 = 12 SS 

Oy i, ES, Dy, ee 

Objectives for Pages 50-57 


1. To translate sentences into algebraic equations. 


2. To use equations to solve word problems. 
7¢ WRITING ALGEBRAIC EQUATIONS (pp. 50-53) 
Teaching These Pages 


Use a newspaper clipping to introduce a real-life 
problem. Omit some of the entries. Have the stu- 
dents write variable expressions based on the stand- 
ings. 


Pittsburg ose 


Philadelphia .. 
Philadelphia has won 10 more games than they have lost. 
The number lost is n, the number won is nv + 10. 


Chalkboard Examples 


1. Chicago lost 5 more games than they won. 
Let x = number of games won. 
Then _?_ = number of games lost. x + 5 


2. George is y years old today. 
His age in 5 years willbe _?_ . y +5 
His age last year was _?_. y — | 
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. Georgina is 3 years older than Sam. 


Let g = Georgina’s age. 

Then _? = Sam’s age. g — 3 

In 3 years, Georgina’s age willbe _?_. g +3 
In 3 years, Sam’s age will be_? . g 


Suggested Extension 


Part of the standings shown have missing entries. Use 
the information that follows to complete the standings. 


Re 


1. Chicago won 6 more games than they lost. 

2. Vancouver lost 3 more games than St. Louis won. 
3. Chicago won 3 more games than St. Louis won. 

4. 

5. Kansas City lost as many games as Minnesota lost. 
6 


. Minnesota won 6 more games than Vancouver tied. 


NHL Standings 


Minnesota lost 5 times as many games as Kansas City tied. 


Minnesota ... ¢ 
Kansas City. .. 12 


APPLIED PROBLEMS AND PUZZLES (pp. 54-57) 


Teaching These Pages 


Refer the students to the Guide for Problem Solving on student’s page 54 
as the following problem is solved. 


Chalkboard Examples 


The school play ran for two nights. A total of 535 people attended. There 
were 79 more people on the second night. How many people attended 
each night? 


1. Read the problem. 


2. Let nm = number of people on the first night. 
Then n + 79 = number of people on the second night. 


3.n +n +79 = 535 


Ly 22 1D) ee oE5 
2n = 456 
C= 228 


4. Answer: 228 people attended the first night. 
(228 + 79) or 307 people attended the second night. 


DS Ceck-” 228 + 307 = 535 
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Suggested Extension 


On the first day you are given an amount of money. Each day after that 
your amount of money is doubled. On the sixth day you have 252 cents. 
How much money were you given on the first day? 4 cents 


Objectives for Pages 58-63 


1. To solve equations having the variable on both sides. 


2. To use equations to solve word problems. 


9 ¢ VARIABLE ON BOTH SIDES OF THE EQUATION (pp. 58-59) 
Teaching These Pages 


Introduce this section by posing a puzzle problem that results in an equa- 
tion with the variable on both sides. 


Six times a number decreased by 3 is equal to 4 
times the number increased by 7. 


6n —3 =4n +7 


Point out that in this section the students will learn to solve equations like 
this. 


Chalkboard Examples 


Solve and check. 


lly @be Sees cE uss 2. 25 —3m =2m Slee = 6x —4 4,4a+6=2a4 12 
US = Ss DES eS UE So 2G 
a Ses || ee Be os 


5. Six times a number is 15 more than 3 times the number. 6” — 15 = 3n; n =5 


6. Solve the problem posed in the introduction to this lesson. Check the answer in the 
original problem. 67 — 3 =4n +7, n =5 


10 * EQUATIONS WITH PARENTHESES (pp. 60-61) 


Teaching These Pages 


Review the various methods acquired thus far for solving equations by 
using examples. Encourage students to discuss how they would solve each 
one. 


eo Ga WS NS 5 5x = 25 = = 25 


bp eee ee US) B= 3x = 16] 2-8 
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Introduce an equation with parentheses and ask the students to discuss 
their first step in solving the equation. 


Chalkboard Examples 


Use the distributive property to simplify. 
1. 4(x 4+ 5) = 4% 4+ 20 2. 3(x — 6) = 3x — 18 3. 4(2x — 1) = 8x — 4 


Solve and check. 


A NG? 8 5, 3(m + 1) =2m +9 6. 4y + 2) +9 = 4(2y — 1) 
2x —10 =8 3m +3 =2m+4+9 y+84+9=8)-4 
x= 9 a, 


11 e PUZZLES (pp. 62-63) 
Teaching These Pages 


Review the Guide for Problem Solving on student’s page 54. Apply those 
steps to solve the following puzzles. 


Chalkboard Examples 


1. Jean has $16 more than José. 
Four times José’s amount is the same as 2 times Jean’s amount. 
How much money does each have? 


Let n = José’s amount of money; ” + 16 = Jean’s amount 


2(n + 16) = 4n 


2n +32 =4n 
7 
l6=n 


José has $16; Jean has $32. 


i 


. One number is 6 more than another. 
Three times the larger number is 5 more than 4 times the smaller. 
What are the numbers? 


Let n = the larger number; n — 6 = the smaller. 


3n —5 = 4(n — 6) 
3n —~5 = 4n — 24 
19 =n 


The larger number is 19; the smaller number is 13. 
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Chapter 3. Positive and Negative Numbers 


The main objective of this chapter is to teach the four operations with pos- 
itive and negative numbers. The number line is used to develop the skills, 
as well as to help the students compare numbers. These skills are then 
applied to simplifying variable expressions and solving equations. 


Objectives for Pages 72-75 


Ilo compare ime gers. 


2. To graph the solutions of an inequality. 


1¢ POSITIVE AND NEGATIVE NUMBERS (pp. 72-73) 


Teaching These Pages 


CanCab 2%, 2% 

CoolCola .... 45 23%, 23 aS =H 

ConCae o, 26 25 5 2U6 seco 
4 


To illustrate the occurrence of positive and negative 
numbers in everyday life, use the weather report in 
the newspaper. or a portion of the stock market list- 
ings in the newspaper. Discuss the need to use +5 to 
show a gain of 5 dollars and —4 to show a loss of 
four dollars. 

Have the students name other ways in which positive and negative num- 
bers might be used. 


DollCp 9 84 64 65 6; ee 
EverLst 16 133 134: 12% 13 = 
FirCov 16 42 22Y, 22 

FIVCorp 15 50 49% 


Chalkboard Examples 

Write a positive or negative number. 

1. a debt of $40 —40 2. a deposit of $10 +10 

3. 30 m below sea level —30 4. a profit of $10 +10 

Compare the numbers. Write > or <. 

5 375 < 6.2?-2 > 7.0?9-7 > 8. —67?-9 > 
Suggested Extension 


1. Use this newspaper clipping of the weather report. 
Which temperature is lowest? Which temperature 
is highest? Which temperature is closest to zero? 


Louisville 
Monterrey 
Vancouver 
Windsor 


2. Use a newspaper clipping for the weather in your 
area. Record the coldest temperature. Record 
the warmest temperature. 
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2° INEQUALITIES AND GRAPHS (pp. 74-75) 


Teaching These Pages 


Remind the students that equations and inequalities are mathematical sen- 
tences. Compare the following. 


Sentence Solution(s) Graph of the Solution(s) 
x=2=5 7 
3 4°55 G7 78a 
ee all numbers 
less than 7 34567 8 9 


Point out that the open dot on the graph of the solutions of x <7 means 
that 7 is not a solution. 


Chalkboard Examples 


Write an inequality to compare the numbers. 

32 er 2 2. —6,-5 -6< —5 

So, =—3,0 3 >0 > =3 4. —3,-1,5 -3<-l<5 
Graph the solutions of the sentence. 


SBxt2=5 wp +4-++-+++> 


Gx < 3 


ax > 3 


Suggested Extension 


Write an equation or inequality for each solution shown on the number line. 


1 a4} +} $$ +4 > 2 
mee Od 2 8 A —=3 = 2 1) Ol aie oe 
3. <p} — ppp SSS 
ote Ze POs el ia 3 =-3) — 2 eee ee 


Objectives for Pages 76-83 
1. To add positive and negative numbers. 
2. To subtract positive and negative numbers. 


3. To simplify expressions. 


3 ¢ ADDITION (pp. 76-77) 
Teaching These Pages 


Introduce the board for a dart game as shown. Ex- 
plain that 5 means you gain 5 points, —5 means you 
lose 5 points. Have the students determine the net 
scores after two throws. 


Net Score 
Sylvia es 4 
Jean 5, -—3 2 
Mark —5,2 =) 
Jonathan —3, —2 —5 


The scores can be related to a number line and the following results devel- 
oped. 


5 +(—3)=2 (3) Pi 2) 8 
Chalkboard Examples 


Read the sum from the drawing. 


0 
i ee 
4 


0 
Add. 
4.5 4+ (-—2) =3 5. -34+4=1 6. —-9+6= —3 
7. —3 +(-—2) = —5 8. 6 + (-—3) + (-2) = 1 9. —-44+8+4(-4 =0 
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4 ¢ SUBTRACTION (pp. 78-81) 


Teaching These Pages 
Introduce opposite ideas. 


below sea level, above sea level 
3 floors up, 3 floors down 
4 steps to the right, 4 steps to the left 


Extend the list of opposites with examples provided by the class. 


Chalkboard Examples 


Complete. 

IL | 2 ee Se fee =8 223 (0) 9 

Subtract. 

3.3 —8 = —5 4.-8 -9=-Il7 5. 8 — (—4) = 12 6. —3 —(-2) = -1 


y eliomenice sum of —3 and —2 subtract 6. =] 


Suggested Extension 


A path is hidden from Start to Finish. To find the path you must find a 
pattern for your answers by working each example. You may move along 
the path horizontally or vertically. (The values along the path are shown 
in red.) 


Start 


Finish 


Each value along the path increases by 1. 


5° SIMPLIFYING EXPRESSIONS (pp. 82-83) 


Teaching These Pages 
Apply the distributive property to combine like terms. 
4x + 5x = (44 5)x = 9x 
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Include examples with negative coefficients. It might be necessary to re- 
mind the students that —3 — 2 = —3 + (—2) and that —n means — In. 


Chalkboard Examples 


Simplify. 
lon — on = ii Oe) 3. —6n —5n = —Il1n 
4. 3x? — x? = 2x? 5S. 3x Se =] 6.0 = 3x" = — = 452 


ee ee) 
Solve. 


10. Jeannette delivers 2x — 3y newspapers. George delivers —2y — x 
newspapers. How many more newspapers does Jeannette deliver? How 
many newspapers do Jeannette and George deliver altogether? 3x — y; x — Sy 


Suggested Extension 


Use the chart to answer the following questions. Points Scored 
Week | Week 2 


1. How many points did Robert and Laurie score altogether during 
Week 1? Week 2? 5x —y; -—x —y 


2. How many points did Laurie score altogether? 2x + y 
3. Make up other questions about the chart. 


Objectives for Pages 84-91 


1. To multiply positive and negative numbers. 
2. To simplify expressions. 
3. To divide positive and negative numbers. 


4. To solve equations. 


6 © MULTIPLICATION (pp. 84-85) 
Teaching These Pages 


Finding the product of positive and negative numbers is a skill that stu- 
dents often find quite troublesome. An alternative strategy to finding the 
product of positive and negative numbers is shown here. 
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Have the students complete these patterns. 


4 xs =a oe 2 = 6 

4x2=8 a 4 

4x1=4 ix 2 
AC (2) ue (ee Se 
A ( 22 (yo 


Give additional examples that establish the following rules. 


positive x negative = negative 
negative X positive = negative 


Similar patterns can be assigned to develop the following rule. 


negative X negative = positive 


Chalkboard Examples 


Simplify. 

1. 2(—3) = -6 2. —2(3) = —6 3. —2(-—3) = 6 
4.(-3) =9 521G—2)) 36 6. —(—4)* = —16 
Simplify. 

7. 2(-—8) — 3(—3) = 25 8. —2(—6) + (—3)(—1) = 15 9. —(—2)? = —8 


Suggested Extension 


Complete. 
Glyr=_2. 1 (eo) = —| Clea es 
(NR = —| (=) 8 ] (1). —1 


Do you see a pattern? Use the pattern to predict the answer for (—1)?° 
ema — 100 = 12 | 


7 ¢ SIMPLIFYING EXPRESSIONS (pp. 86-87) 


Teaching These Pages 


Review that —12x means (—12)x. Apply this fact to simplifying expres- 
sions. 


3(—4x) = 3(—4)x = (—12)x = —12x 


Sy 


Show how the distributive property can be applied to simplifying expres- 
sions. 
—3(2a — 3b) = (—3)(2a) + (—3)(—36) = —6a + 9b 


Chalkboard Examples 


Simplify. 
36a) — = 18a 2. —4(x — 3) = —4x 4+ 12 3. 2a(—3b) = —6ab 
4. —2a(—3b) = 6ab 5. —(—3x + 5) = 3x —5 6. 2x —(x —2) =x +42 


Solve and check. 


7. 3(y — 2) = -(y — 14) Check: 3(5 — 2) 4 —(5 — 14) 


8 © DIVISION (pp. 88-89) 
Teaching These Pages 


Review the relationship between addition and subtraction. 

Xp y = 36-5 = y = x 
Use whole numbers to review the relationship between multiplication and 
division. 

ox 2 = 6. = 0 =? 
Have the students state further examples to show they understand how 
multiplication and division are related. Then develop the rules for dividing 


positive and negative numbers. 
Point out the similarities of these summaries. 


Multiplication Division 
positive X positive = positive positive + positive = positive 
negative X positive = negative negative + positive = negative 
positive X negative = negative positive + negative = negative 
negative X negative = positive negative + negative = positive 


Chalkboard Examples 


Divide. 

19+(-9) = -1 2. -9+9=-1 3. —-9 +(-9) =1 
— 36 —18 200 
— = 5. —_ = -9 6. —— = —5 

of —4 ? Z —5 
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Suggested Extension 


Find the value of each expression if a = —2, b = —3,c =3 andd = —1. 
1. a®@ = 4 2. ab=6 3. a®b = —12 40 = 4° — 4 
5.0 -b = —5 6. abc = 18 7. ab+cd =3 8, 2° = =! 


9¢ SOLVING EQUATIONS (pp. 90-91) 


Teaching These Pages 


These four examples review that to solve an equation, the same number is 
added (subtracted, multiplied, divided) to both sides of the equation. 


a3 = 4 Pee 8) =3) = 4 =a” 


Review the vocabulary related to solving equations as the Chalkboard Ex- 
amples are completed. 


Chalkboard Examples 


Solve and check. 


Mm 8x —3x = —5 23 ley 3. 3x — (5x — 2) = —2 
SS =) ys —15 il ee oe 

10 © ABSOLUTE VALUE (OPTIONAL) (pp. 92-93) 

Teaching These Pages 

Introduce the symbol for absolute value. Point out that |x| = x if x > 0 

and |x| = —x if x =<.0: 

Chalkboard Examples 

Find the value of the expression. 

1. |-4| =4 2. —|7| = -—7 3. |—9| — |3| = 6 

Solve. 

4, |a\ +2=4 5. |x| — 4 = 10 6. |yj —3 = -2 

a= 6 or —6 x = 14 0r —14 y=lor -1 


Ts 
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Chapter 4. Formulas 


Skills needed to apply formulas to problem solving are developed in this 
chapter. The students will work with the following formulas. 
P=21+42w(p. 102) A=M(p. 104) A= sh (p. 104) 
Ve Bie. 108) D= 7p. 12) C = pn (p12) 
The students’ earlier work with solving equations is related to work with 
formulas. Also, throughout the chapter the students obtain practice in writ- 
ing formulas. 
Objectives for Pages 102-111 
1. To use the formula P = 2/ + 2w to find perimeters. 
2. To use the formulas A = /w and A = +h to find areas. 


3. To use the formula V = Bh to find volumes. 


1¢ PERIMETER FORMULAS (pp. 102-103) 


Teaching These Pages 


Reinforce the meaning of perimeter as “distance around” by having the 
students find the perimeters of these figures. 


6 cm 4x 


16m 16m 
4cm 4cm 4x 


6cm 16 m 6x 


Develop the formula for the perimeter of a rectangle by finding the dis- 
tance around this figure. 
| 
P=/l+w+I/l+w (Why?) 
w w = 21 2w (Why?) 


Chalkboard Examples 


1. The width of a rectangle is 6 cm shorter than the length. The perimeter 
is 60cm. Find the length and width. (Remind students to check their 
answers in the original problem.) 

OUN= 24 2(/ = 6): 1 = 18,1) +6 = 2 


T60 


Write a formula for the perimeter of each figure. 


iL. 3x 2 x 
3x 


3x 


6x 
oy Je Pep dls fe 


Suggested Extension 


Chain-link fencing sells for $2.10 per meter. Find the 


cost of fencing the field. $777 
85m 


41m 


23m 


100 m 


2° AREA FORMULAS (pp. 104-107) 


Teaching These Pages 


Compare the metric units for measuring length and area. 


Length Area 
centimeter square centimeter 
meter Square meter 
kilometer square kilometer 


Have the class suggest the unit used to measure various objects. 


Length of an airplane, meters 

Area of the plane’s wing, square meters 
Length of the coastline, kilometers 

Area of a postage stamp, square centimeters 


Chalkboard Examples 

Find the value of A. 
1A=s?,s=12 A= 144 

pA =lw,) = 26,wW =] 13 A= 338 


3. A => bh, b = 12, h = 16 Y= aio8 
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Find the area of each shaded region. 


AEE ae 
25m 


= 250 m* 


Suggested Extension 


1. Write a formula to find the area of the 


shaded region. A = 3b? + sh 


2. Use the formula you found above to find the area of the region if h = 8 
ame =... 132 


3 ¢ VOLUME FORMULAS (pp. 108-111) 


Teaching These Pages 


To review the meaning of volume, use a small box and ask the class to es- 
timate how many centimeter cubes will fill the box. (Sugar cubes might be 
used to represent centimeter cubes.) If the box holds 10 cubes, the volume 
is 10 cubic centimeters. Introduce the symbol 10 cm’. 

Use the term prism to name the shape of the box. Point out other 
shapes in the classroom to provide meaning to the term: closet, eraser, etc. 

Compare the different units. Point out the significance of the words 
square and cubic. 

Point out that | liter = 1000 cubic centimeters. 


Chalkboard Examples 


Find the volume. 


2. 10cm 


30 cm V = 21,000 cm? 


40 cm 
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3. Express the volumes in Exercises ll andy2=as litetcum: oie 


4. A box measures 12 cm by 15cm by 20cm. Find the volume. 3600 cm? 


5. A cube has sides that measure 3 cm. Find the volume. 27 cm? 


Suggested Extension 


1. How much paper is needed to cover the NATURE 
cereal box shown? 1724 cm? FLAKES 


2. Find the volume of the box in cubic centi- 
meters. 4050 cm? 


3. When the box is opened, the top of the 
cereal is 8cm from the top. How many 
cubic centimeters of cereal are in the box? 2754 cm? 


Objectives for Pages 112-121 
1. To write formulas. 
2. To solve motion problems. 


3. To solve cost problems. 


4° WRITING FORMULAS (pp. 112-113) 


Teaching These Pages 


SOCCER STANDINGS 
Won Lost Tied 
Northampton.... 15 4 2 
Mien a SOccer team wins a-came they are 7 90) (lincolai. see 2 
given 2 points. After winning n games, the TO ieee 4 
4 

2 


Sports standings from the newspaper can be 
used to introduce this topic. 


number of winning points w is given by the = = ~—‘ 4} Tranmere....... 
formula w = 2n. 

Develop the formulas for distance and 
cost. These formulas will be dealt with in detail in Sections 5 and 6. 


Chalkboard Examples 


Complete. 
1. You walk 5 km/h for ¢ hours. 
Nour distance D = 2. 5; 


2. You rode your bicycle at y km/h for n hours. 
Your distance D=_?_. yn 


3. You buy 5 tennis balls at s cents each. 
he-cosix© = 2 2 55 
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. In hockey, 2 points are given for a win. 
Winning 2 games scores _?_ points. 4 


71) 


. For a tie game, a hockey team receives | point. 
Tying f games scores _? _ points. 


Nn 


. A hockey team won w games and tied ¢ games. 
The totaljpomts F=—_2 . Jw 47 


Suggested Extension 
NATIONAL LEAGUE 


Clip the hockey standings from the newspaper. Use 
the formula developed in Exercises 4-6 above to 
check the total points for the various teams. 

For example, St. Louis has won 10 games and tied 
5 games. 


Kansas City ... 
Minnesota ..... 


7 =p bp So) 25 =o 


5 MOTION FORMULAS (pp. 114-117) 


Teaching These Pages 


Review the problem-solving methods of Chapter 2. They are applied 
throughout this section. 


Chalkboard Examples 


Jean and John live 18 km apart. 

They leave at the same time and walk toward each other. 
Jean walks at 5 km/h and John walks at 4 km/h. 

How long will it take them to meet? 


Let ¢ = number of hours until they meet. 


rate X time = Distance 
5t+4f= 18 
Or = 18 
t— 2 


Answer: Jean and John will meet 2 hours later. 


Check: Jean walks 5-2, or 10 km 
John walks 4-2,or 8km 


18 km \/ 
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6° COST AND MONEY PROBLEMS (pp. 118-121) 


Teaching These Pages 
Use several examples to review the formula for cost. Point out the mean- 
ing of profit. 

1. A pencil costs 15¢. Find the cost of 10 pencils. 

2. A tennis ball costs $1.25. Find the cost of 3 tennis balls. 


3. You bought 10 pens at 35¢ each, and sold them for 50¢ each. Find 
the profit. 


Solve the Chalkboard Example and ask the class to indicate each prob- 
lem-solving step. 


Chalkboard Examples 


George and Robin bought greeting cards at 70¢ a box. 
They lost 2 boxes and sold the rest for $1.20 each. 
Their profit was $17.10. 

How many boxes did they sell? 


Let n = number of boxes they bought. 
Then » — 2 = number of boxes they sold. (Why?) 


pa Cost 


Tae | oe = 
Tc 


120(7 — 2) — 70n = 1710 
120n — 240 — 70n = 1710 
50n — 240 = 1710 
507 — 1950 

es oS) 


They sold 37 boxes of greeting cards. 
Suggested Extension 


Clip newspaper ads for various items and have the students create their 
own problems about profit. 


Objective for Pages 122-125 

1. To solve a formula for a given variable. 

7¢NEW FORMULAS FROM OLD (pp. 122-125) 
Teaching These Pages 


Use the cost formula to introduce this section. If the total cost of » record 
albums is $36 and each album costs $3, we can substitute these values into 
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C = pn and solve for n to find the number of record albums. Or we could 


solve for n first and substitute the values into c =n to obtain 12 =n. 
Have the class compare these two methods. ?P 


Chalkboard Examples 


1 solve = ri for r. ee 
Solve for y. 
2.2% + y = 8 3: 2% — ) = 6 4. 3x > y=? 
y =8 — 2x 2x —-6=y y= 9 — 3x 
Complete. 
ee ea 6 
We a 3 


6. The Samuels family traveled 3120 km on their vacation. They drove a 
total of 65 hours. Find their average rate. 3120 = 65r; r = 48 


8° FORMULAS FROM MECHANICS (OPTIONAL) (pp. 126-127) 


Teaching These Pages 


A bicycle can be used to introduce the gear formula. Ask the students to 
count the number of teeth on the gears of a bicycle, then to observe the 
relationship between the number of turns of the wheel for each turn of the 
pedal. 

A meter stick and chalk erasers can be 
used to give meaning to the lever formula. 


units ———+«- units + 


Chalkboard Examples 


1. On Terry’s bicycle, the pedal gear has 48 teeth and the wheel gear has 
16 teeth. If the pedal gear turns once per second, how fast does the 
wheel gear turn? 3 turns per second 


2. Find the value of x in the lever diagram shown. 12 


36 kg x kg 
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Chapter 5. Working with Polynomials 


This chapter introduces skills for adding, subtracting, multiplying and di- 
viding polynomials. In appropriate sections, the students are provided with 
methods that will help them develop mental skills for working with polyno- 
mials. Throughout the chapter the students’ arithmetic skills are used to 
develop similar algebraic skills. 


Objectives for Pages 136-139 
1. To add polynomials. 


2. To subtract polynomials. 


1° ADDITION (pp. 136-137) 


Teaching These Pages 


The meaning of polynomial can be introduced as follows. A small box con- 
tains slips of paper, each with a different algebraic term written on it. An- 
other box contains the symbols + and —. Terms are drawn from one box 
and symbols from the other to create polynomials. 


ly [jel jel 


Compare the meaning. of poly in polynomial and polygon. 
Point out that the distributive property allows us to simplify polynomials. 


2a? + 6a? = (2 + 6)a? = 8a? 
Chalkboard Examples 


Use a special name to name each polynomial. 


1. 3x? ~monomial 2,.a+6+4¢c _ trinomial 3. 2x? + 2xy + y?  trinomial 
4. x? 4 y? binomial 5. x?y2 monomial 6. m —3 binomial 
Add. 
7. 2x +6 8. 2y — 6 9 ay 10. 5m — 3n 
4x +3 2y + 4 xe — —2m + 2n 
6x +9 4y —2 Pe ae 3m — on 


min 2k — 1) + (2 = 3k #1) = Ok? Sk 
12. (y? + ay — 3) + G — 6) = 2 + 2p —9 
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Suggested Extension 


1. Let x =2 and y = —1. Find the value of (5x? + y) + (—2x? + 3y) + 
(3x? —y). 21 


Some students may evaluate the expression by direct substitution. Point 
out the advantage of simplifying the polynomials first. 


2° SUBTRACTION (pp. 138-139) 
Teaching These Pages 


Use oral examples to review some of the skills needed for the exercises in 
this section. 

6—7=6+(-7)=-1 

2—(-3)=24+3=5 


Students may find the vertical form for subtracting polynomials easier to 
use at first. Eventually, however, they should be encouraged to complete 
the exercises in the form given. 


Chalkboard Examples 


Name the opposite. 


1. (22 — 3) 2. (3x2 + 5x +4) 3. (x2 + 32) 4. (—m + 3n) 
—2y? + 3 —3x? —5x —4 —x? — m — 3n 
Subtract. 
5S 3% =—2 6. yet xy Ie a+ 2b 8. x? +2xy+ y 
=(56 == 5) —(2y? — xy) —(—a — 2b) —(3x? + 2xy — y?) 
x +3 3y? + 2xy 2a 4s Daye + 2 
ONG) Ce 3s) = — x — 10 10. (3x? — 2xy — y*) — (2x? — y?) = x? — 2xy 


ldencolve (5x53) — (2x — 9) = 33. x=9 
Objectives for Pages 140-145 


1. To multiply monomials. 
2. To simplify powers of monomials. 


3. To multiply polynomials by monomials. 
3 ¢ MULTIPLYING MONOMIALS (pp. 140-141) 
Teaching These Pages 


Remind students that exponents are a shorthand for writing like products. 
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Work these examples of multiplication in detail, with the students looking 
for a short cut. 
PP 2 VY Oy yy ee 
(2x9) 3x%4) = (2 a aes ec) 
a2 3 Xe ee 


ss oe! 
Falta evil hina tet eee Ce 
Chalkboard Examples. 
Multiply. 
Nentaa)(4a°) = 12° 2. (—2y?)(4y3) = —8y 3. (3x2y)(—2x3y?) = —6x5y3 


4¢ POWERS OF MONOMIALS (pp. 142-143) 


Teaching These Pages 


The rule x* +x? = x*+® is used to develop the rule (x*)? = x22. 
(n2)? = n2 +n? = n2+2 = 22 
(y2)3 = y2 + y2 sy? m y2t2+2 = yh? — 23 
(a3) = a+ a3-g3+ g3 = g3t34343 — gt3 = gh4 
The following examples can be used to establish the rule (xy)” = xy". 
(A OSD ANY 2 0 i) eee 
(a2b)3 = a®?+ b+ a?+b- a+b = (a2)3b3 = a3 
(a2b3)3 = a2 - 3 - a2- B38 - a2 + b3 = (a2)3(b3)3 = a®h? 


Chalkboard Examples 


Simplify. 
re )* — 16x: (= 2X) Oe 3. (—3xy)? = —27x8y8 
4. 4(—2xy%)3 = —32x3y9 5, (2x3y2)3 = 8x9y6 6. (—2ab2)?(—3a2b)3 = — 108085? 


5° POLYNOMIALS TIMES MONOMIALS (pp. 144-145) 


Teaching These Pages 


Review the distributive property. Point out that the variables in a polyno- 
mial represent numbers and so the distributive property can be used to 
multiply polynomials times monomials. 
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Chalkboard Examples 

Multiply. 

fe a D2 2 ae 4) = ty 3 = x? 2x) = — 3x3 — 2x? 
4. Solve 3(2x — 5) — 2(x —6) = —ll. x = —2 


Objectives for Pages 146-153 
1. To multiply polynomials. 
2. To multiply binomials at sight. 


3. To square binomials. 


6 ¢ MULTIPLYING POLYNOMIALS (pp. 146-147) 


Teaching These Pages 
Use the distributive property to show how to multiply polynomials. 
(m + 2)(m — 3) = (m + 2)m — (m + 2)3 = m? —m—6 


Students may find the vertical form easier to use. Although they may re- 
write the exercises in this section in the vertical form, in subsequent sec- 
tions they will be encouraged to work mentally with the horizontal form. 


Chalkboard Examples 


Multiply. 
1. (n + 3)(n + 5) = nr? + 8n + 15 2. (x — 3)x — 4) = x* — 7x + 12 
62x = 3)Gx — 9) = 6x2 = 9x — 27 4, (n — 2)(n? — 3n + 4) = v3 — Sr? + 10n — 8 


a ee oe 4 5) a On 
Suggested Extension 


Here is a method students may use to check their work, at the same time 
obtaining practice with computation. Exercise 18 on page 147 is used to 
illustrate the method. 
1. Choose a value for the variable. Let x = 2. 
2. Evaluate the expression in the exercise. 
(4x + 14x — 1) = (8 + 18 — 1) = 9-7 = 63 
3. Evaluate your answer. 16x? — 1 = (16:4) —-1=64-—1=63 
4. Are the two results equal? 63 = 63; the answer is correct. 
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7¢ MULTIPLYING AT SIGHT (pp. 148-151) 


Teaching These Pages 


Point out that just as it is useful to multiply numbers at sight, it is useful 
to multiply binomials at sight. Have the students find these products. Ask 
them if they notice any patterns. 


(x + 2)(x + 3) = x? + 5x +6 (x — 2)(x +3) =x? +x —-—6 
(x + 2)(x — 3) =x? —x —6 (x — 2)(x — 3) = x? —5x +6 


Use the model on page 148 to develop the FOIL method. 

Chalkboard Examples 

Complete. 

i, (Op eb Sp se Sy 2. (e+ 2) (6 oe 
3. (x — 6)(x + 8) = x? 4 _2_ -— 48 2x 4. (x + 6x —8) =x? —_? — 48 2x 
5. Find the area. 3x +4 


A=CGe4i = 


2x —3 =6 = ae 


8 e SQUARE OF A BINOMIAL (pp. 152-153) 
Teaching These Pages 


Review what it means to square a number. Have the students square these 
expressions: 2.) Vy, (< 42). 
Have the students look for patterns as you work these examples. 


(x + 2)? = (x + 2)x +2) = x? + 4x44 
(x — 2)? = (x — 2x — 2) =x? — 4x +4 
(2x + 3)? = (2x + 3)(2x + 3) = 4x? + 12x 4:9 
(2x — 3)? = (2x — 3)(2x — 3) = 4x? — 12x 4+. 9 


Outline the steps for squaring a binomial. Point out that since squaring a 
binomial is a special case of multiplying two binomials, the method used in 
the previous section will work also. 


Chalkboard Examples 


Complete. 
eC) ee eG 2. (k — 3)? =k? —_?_ 49 6k 
3. (m — 9)? =m? — 18m +_2_ 81 4, (3x + 2y)? = 9x? + _2 4 4y? 12xy 
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Express as a trinomial. 


Sei — 2 9)? =9x? — l2xy + 4y? 6. 3(x — 2p)? = 3(x? — 4xy + 4y?) 
= 3x? — I2xy + 12y? 


Objectives for Pages [54-159 
1. To divide monomials. 


2. To divide polynomials by monomials. 


9¢ DIVISION WITH MONOMIALS (pp. 154-155) 
Teaching These Pages 


Remind students that a division in arithmetic is often shown as a fraction. 


In arithmetic we can simplify ‘ as shown. 


I2>0 3-4 4 
— =—3:—=3:1=3 
4 4 4 
We simplify 1 and ein a similar way. 

ID 3 ae x Bex 4 4 
—S| = = = _— = -l= 
4 7 4 Ox 4 3X 3x 
12x 3°4*x 4x 
—— = = ee = 3 SB 
4x 4-x 4x 


Point out that we often use the method shown on page 154 to shorten our 
work. 4 
In the next section the students will develop the rule a mre 22 
x 


Some students may discover this pattern and should be permitted to use it 
in the exercises, if they understand why it works. 


Chalkboard Examples 


Divide. 
x2 4 Pel —]2m3 
1. aa =o zx ae Se 3h oS = —8xy? 4. eee = 2mn 
x 8a? —6xy? ° —6m? 
Simplify. 


SI ee 0 Tei ae 6 Wie © Set 


: EE Se : me ale 
—5ab3 —3a%b m? m 
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Suggested Extension 


A path is hidden from Srari to Finish. To find the path, simplify each ex- 
pression and find a pattern. You may move horizontally or vertically. (The 
answers along the path are shown in red.) 


Start 
21a2b° 


6a2x° 
= 3 3a — b) —(a—b) =2 = = = 
25a*y" —20a? _ = eae 
Say? —5a 3y2a 
18a°b? mine = ee 
oO $5 2p 2 i 


SONS = — 63a°b _ ap 5a 
~ 8a2x2p3 — 9ab ab 6a° 


Finish 


10° EXPONENT RULES (OPTIONAL) (pp. 156-157) 


Teaching These Pages 


Discuss the exponent rules on page 156. Encourage students to use these 
rules, but point out that they may use the methods of the previous section 
when necessary. 


Chalkboard Examples 


Divide. 
6 3 | —9ah? =3) —9arb = 
il. Eine 4 2. i oes ; _ 2) Bike 
x? = ne pn? : 3a°b a 4 3a2h? ab 


11° POLYNOMIALS DIVIDED BY MONOMIALS (pp. 158-159) 


Teaching These Pages 


Use examples from arithmetic to illustrate Ce + 2 | The second 
c gate 


example below illustrates a common error. 


6 = I2 26,12 


Show students that this idea is valid for polynomials divided by monomials 
also. 
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Chalkboard Examples 


Divide. 
2 2 
| wee LBA 3, Sab —3ab? _ 5» 
4 ab 3ab 
oni mnt 25 rae l2ab? — 3ab + 3ab* _ 5, _ | 
—2mn 3ab 


Suggested Extension 


Find the errors in the examples below. 


1B ents = 2a +6b Did not divide both terms by 2. 
= 344 
ae = 3m°n? Overlooked m term in denominator. 


12° DIVIDING POLYNOMIALS (OPTIONAL) (pp. 160-161) 


Teaching These Pages 
To introduce this topic, have the class find the product. 
COA oye 9 20 


Then have the class explain these equations. 


Use the example on page 160 to develop a method for dividing polynomi- 
als. Have the students suggest a method to check that the division is cor- 
rect. 


Chalkboard Examples 


Divide. Explain each step. 


i x +5 2 x+3 
Xb) xe + Me 30 A 
x? + 6x 6x x? — 4x 
«5x + 30 3x — 12 
ox 30 3x — 12 
0 0 
(x + 6)(x +5) =x? 4+ 11x +30 Y/Y COO ete es ae 
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Chapter 6. Factoring 


This chapter extends work with polynomials to factoring. The students will 
learn three basic factoring techniques: finding a common monomial factor, 
factoring trinomials with first term having coefficient of 1, and factoring 
the difference of squares. 

In later chapters the skills developed in this chapter will be applied to 
equation solving as well as other algebraic problems. 


Objectives for Pages 170-175 


1. To factor positive integers. 


2. To find a common monomial factor in a polynomial. 


1¢ FACTORING IN ARITHMETIC (pp. 170-171) 


Teaching These Pages 


Discuss the importance of factoring in adding fractions. Factoring can 
help us find a common denominator. 


5) (een see) ZO 
12) 920 9 2eoes=s 20335 = 60 woe 


Introduce the meanings of prime number, prime factor, common factor and 
greatest common factor as they relate to the above example. 

Point out that factors can be found by division. If the remainder is zero, 
the divisor is a factor. 


Chalkboard Examples 


Find the prime factors. 

ees 2 2 8 7 ig: OE ad eae Bal 3, 99 = 33a 4.°53-= 353 
5. Find a common factor of 12 and 20. 2 or 4 

Find the greatest common factor. 

Gul2,30 6 Pom lOO e252) S$. 17,27 9. 18,54 18 
Suggested Extension 


A number has 9 as a factor if the sum of its digits is divisible by 9. For 
example, 135 is divisible by 9 since | + 3 + 5 is divisible by 9. 


Which numbers are divisible by 9? 
1.45 yes 2. 147 no 3; 909 yes 4. 242 no 
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A number has 4 as a factor if its last two digits are divisible by 4. For ex- 
ample, 2348 is divisible by 4 since 48 is divisible by 4. 


Which numbers are divisible by 4? 
550323 Sno 6. 4156 yes 7. 324 yes 8. 3929 no 


2* COMMON MONOMIAL FACTORS (pp. 162-173) 


Teaching These Pages 
Review the distributive property. 
2x(3x + 4y) = 6x? + 8xy 


Use the terms 6x? and 8xy to introduce the meaning of greatest common 
factor. 


eae Oe 
ONE an 2 0d ey The greatest common factor is 2x. 


Encourage students to factor completely, that is, to find the greatest com- 
mon factor, and to check their factorizations by applying the distributive 


property. 
Chalkboard Examples 


Find the greatest common factor. 


1. 50mn, 10m?n?  1Omn 2. 12x?y, loxy® 4xy 3. 81ab3, 18a2b? qh? 
Factor. 
4. 3y? — 6y? = 3y*(y — 2) 5, 10x? + 30x? + 50x = 10x(x* + 3x + 5) 


6. 6a* — 24ab + 18b? = 6(a? — dab + 3b?) 7. v(x + y) — x(x +y) = (X + My — x) 


3¢ USING FACTORING (pp. 174-175) 


Teaching These Pages 


Ask the class to suggest different ways to evaluate the following expres- 
sion. Some students will suggest finding each product and then adding. 
Encourage the students to look for a common factor, using the methods of 
the previous section. 


25 x 32 + 25 x 18 +25 x 50 = 25(32 + 18 + 50) = 25(100) = 2500 
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Chalkboard Examples 


1. Find the total area of the sides of the box. 


I2& 135 4 12% 25 4 12 & Ib + 2 3s 
= 1215 + 25 + 15 4+ 25) 
= 12(80) 
= 960 


The area is 960 cm?. 25 cm 


2. Find the area of the shaded part. Leave your answer in terms of 7 
and r. 


Area of rectangle: 47° 
Area of 2 semicircles: zr? 
Area of shaded part: 4r? — ar? = r°(4 — 7) 


Suggested Extension 


The surface area of a cylinder is shown by the model. 
Find an expression for the surface area. 


Area of 2 ends: 2ar? 
Area of curved surface: 27rh 
Total surface area: 2ar? + 2arh = 2nr(r + h) 


Objectives for Pages 176-187 


1. To factor trinomials with factors of the form (x + a)(x + b). 
2. To factor trinomials with factors of the form (x — a)(x — b). 
3. To factor trinomial squares. 


4. To factor trinomials with factors of the form (x — a)(x + b). 


4¢ FACTORING TRINOMIALS—TWO SUMS (pp. 176-179) 


Teaching These Pages 
Have the students find these products at sight. 


(x + 2)x +4) =x? 4+ 6x + 8 
O23) Sia oe 
(x + 6)(x + 3) = x? + 9x + 18 


Discuss the method the students used to find the products. Point out that 
in this section we reverse that method to find the factors that yield each 
trinomial. 
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Discuss the examples on pages 176 and 177. Ask the class to suggest a 
way to check that the factorizations are correct. 


Chalkboard Examples 

Name the two mUTnbers! 

1. Their sum is 9, their product is 18. 3,6 
2. Their sum is 12, their product is 36. 6,6 
3. Their sum is 13, their product is 40. 5,8 
4. Factor a? + 13a + 30. (a + 3)(a + 10) 


Suggested Extension 


The work of the previous section is used in this alternative approach to 
factoring. 


1. Tina factored x? + 12x + 27 as shown. Explain the steps she used. 


ee eras i ee ee 
= x(x + 3) + 9x + 3) 
= (6 ae 3s ae) 


2. Use Tina’s method to factor Exercises 31-36 on page 179. 


5° FACTORING TRINOMIALS—TWO DIFFERENCES (pp. 180-181) 


Teaching These Pages 


Have the students find these products at sight. 


(ee 2 one 
(x — 3)(x — 5) = x? — 8x + 15 
(x — 6)(x — 3) = x? — 9x + 18 


Discuss the examples on page 180. Be sure students understand why we 
look for negative numbers in Step 3. 


Chalkboard Examples 


Name the two numbers. 

1. Their sum is —8, their product is 12. —2, —6 
2. Their sum is —12, their product is 32. —4, —8 
3. Their sum is —10, their product is 25. —5, —5 


4. Factor m* — 10m + 24. (m — 6)(m — 4) 
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Suggested Extension 


The factoring method used in the Suggested Extension for the previous sec- 
tion can be used for this section also. 


6° FACTORING TRINOMIAL SQUARES (pp. 182-183) 
Teaching These Pages 


Have the students find the squares of these binomials and note how each 
term of the trinomial square is related to the original factors. 

(x + 3% =x? +6x4+9 (x — 3)? = x* — 6x +9 

(0 5)* = x2 = 10x + 25 (x — 5)? = x? — 10x + 25 
Develop the test outlined on page 182 for recognizing trinomial squares. 


Point out that the students can always use the methods of the previous sec- 
tions for factoring if they forget how to recognize trinomial squares. 


Chalkboard Examples 


Complete. 

1. x? + l6x + 64=(_2?_ +8)? x 2, @ + 12a 4+ 36 = (a2 =)? 6 
3. m* — 10m +25 =(m_2_)? —5 4. y> —8y + 16 =(_?_ —4)? y 
Factor. 

5. m2 — 18m + 81 =(m — 9)? 6. x? + l6x + 64 = (x + 8)? 

7. a® — 8a + 15 =(a — 3)(a — 5) 8. x? — 14x + 49 = (x — 7)* 


Suggested Extension 


We can use what we know about trinomial squares to find squares of num- 
bers. For example, we can write 25 as 20 + 5 and find 25? as shown 
below. 

(20 + 5)? = 20? + 2(5- 20) + 5° = 400 + 200 + 25 = 625 


Write the square of each number. How many can you do mentally? 
1.21 441 2216 §256 i ee as 4.28 784 
7¢ FACTORING TRINOMIALS (pp. 184-187) 


Teaching These Pages 


Have the students find these products. 
(x + 8)(x — 6) = x? + 2x — 48 (x — 8)(x + 6) = x? — 2x — 48 
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Ask students to compare the two examples. How are they the same? How 


are they different? Relate the students’ observations to the examples on 
page 184. 


Chalkboard Examples 


Name the two numbers. 
1. Their sum is —5. their product is —14. —7,2 
2. Their sum is —4. their product is —5. —5. 1 


3. Their sum is 6, their product is —16. —2,8 


Factor. 


Oe ee 5 ee) 


Objectives for Pages 188-193 
1. To multiply the sum of two monomials by their difference. 


2. To factor the difference of two squares. 


8¢ A SPECIAL PRODUCT (pp. 188-189) 


Teaching These Pages 


Have the students find these products. 


(x + 1)(x — 1) (x — 2)(x + 2) 
(x — 3)(x + 3) (x + 4)(x — 4) 


Ask the students if they notice anything special about the products. 


Chalkboard Examples 


Complete. 

em 3) 3) a 9 20m Sain 4) Se aa a 
Multiply. 

3. (¥ + 9-9) = - 81 4, (4x — v\(4x + y) = 16x? — 

Sm S)\ni- — 5) = mi — 25 6. (x — 2y)(x + 2v) = x? — 4 


7. Find the product (45)(55). Use the rule (a — b)(a + b) = a? — B?. 
(45)(55) = (50 — 5)(50 + 5) 


=O. = 5° 
= 2500 — 25 
= 2475 
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Suggested Extension 


Extensions for Chapter 1, Sections 6 and 7; Chapter 6, Section 6; and Ex- 
ample 6 above suggest methods for computing products mentally. Com- 
bine exercises for each method to have a Mental Multiplication Quiz. The 
students might work in teams to arrive at a class championship. 


9¢ FACTORING THE DIFFERENCE OF SQUARES (pp. 190-191) 


Teaching These Pages ° 


Review a few examples from the previous section on finding products of 
the form (a + b)(a — b). 

Discuss the examples on page 190. Emphasize that this method is for 
factoring the difference of two squares. Point out that x? + 4y? and 
9x? + 1 cannot be factored. 

Introduce the need to recognize the difference of two squares. For exam- 
ple, ask the class to factor —16 + y?. Point out that —16 + y? can be writ- 
ten as y? — 16. 


Chalkboard Examples 


Complete. 

(Gee) 2. 4x? — 2 = (2) (Saye. 
Factor. 

3. m? — 16 =(m — 4\(m +4 4) 4, x? — Oy? = (x — 3y)(x + 3y) 


5. mt — 16 = (m? — 4)\(m? + 4) = (m — 2)(m 4 2)(m? + 4) 
Suggested Extension 


1. Show why x? + y? 4 (x — y\(x + y). 


Students may show that x? — yp? = (x — y\(x + y). 

Then since x? — y? # x? 4 y* (unless y = 0), x2 + 2 A(x — p)(x + y). 
The students might also assign values to x and y then evaluate 

x? + y? and (x — y)(x + y) to show that the two expressions are not 

equal. 


10° MANY TYPES OF FACTORING (pp. 192-193) 


Teaching These Pages 


Review the various factoring techniques developed in this chapter. Have 
the class work a few examples using each method. 
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Point out that in this section more than one technique may be needed to 
factor each example. 


Chalkboard Examples 


Factor. 
1. 2x2 + 12x + 18 = 2(x? + 6x + 9) My Ee ea se OR Ss IG lo JES) 
= er. BP SAG =O 2D 
3. 3x? — 48 = 3(x? — 16) 4. —x? + 6x + 16 = —1(x? — 6x — 16) 


= 3(x + A(x — 4) 


ier = yee ED 
Suggested Extension 


Factor. 


il, bee + 5x? — 36 = Or ae 9)(x? = 4) 

= (x? + 9\(x — 2)(x + 2) 
2. xt — 5x? — 36 = (x? — 9x? + 4) 

= (% = 3) fF 3) + 4) 


3. x4 — 13x2 + 36 = (x2 — 4)(x? — 9) 
Si Die AO = ee eS) 
11° MORE DIFFICULT FACTORING (OPTIONAL) (pp. 194-195) 


Teaching These Pages 


Introduce this section by having the students find products. 


(3x + Di + 2) = 3x? + 7x + 2 
(2x — I)\(x + 3) = 2x? + 5x —3 


Discuss the examples on page 194. Point out that when the coefficient of 
the first term of the trinomial is not 1, it may be necessary to try many 
factors before finding the correct ones. 


Chalkboard Examples 


Factor. 


i, ee 2 rl Se Ses =) 2. 37 + 5y —2 = Gy — NO +2) 
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Chapter 7. Graphs 


Every day we are confronted with graphs occurring in newspapers, maga- 
zines, reports, and so on. Thus it is important to be able to interpret infor- 
mation displayed by means of a graph. This chapter develops skills for 
working with pictographs and bar graphs and then extends the develop- 
ment to include broken line graphs as well as graphs of linear equations. 
In preparation for the next chapter, the graphs of equations in two un- 
knowns are studied and related vocabulary is introduced. 


Objectives for Pages 204-215 
1. To read a pictograph. 
2. To read and draw a bar graph. 


3. To read and draw a broken line graph. 


4. To identify and graph ordered pairs of numbers on a coordinate plane. 
1e¢ GRAPHS YOU OFTEN SEE (pp. 204-207) 


Teaching These Pages 


Throughout this chapter, emphasize the usefulness of a graph to display 
information in a concise manner. 

Have the class collect examples of graphs from newspapers and maga- 
zines. Textbooks for other subjects might also provide examples for discus- 
sion. Use the example on page 205 to introduce the nature of misleading 
graphs. 

Point out that the scale on a graph should always start at zero. When 
this would cause the size of the graph to be too large, we delete a portion 
of the scale and indicate the deletion by a jagged rule. (See page 206.) 


Chalkboard Examples 
NUMBER OF OLYMPIC MEDALS WON 1896-1972 
Sweden| @ @ @ @ & 
Great Britain] @ © @ @ & 
USSR| @ @ @ @ @ € 
United States] OO @ @@ OOO OSOOGE 


@® = 100 medals 


1. What information does the graph show? The number of medals won in 
the Olympics from 1896 to 1972. 
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2. How many medals does each symbol represent? 100 


3. What does a portion of a symbol represent? Fewer than 100 medals. 


4, Draw a bar graph that shows the same information. 


2° GRAPHS WITH LINES AND CURVES (pp. 208-211) 


Teaching These Pages 


Record the temperature for a certain city for 7 consecutive days. Make a 
table to illustrate the data. 
Then show the class the use of a bar graph to show the data, the construc- 
tion of a broken line graph from the bar graph, and the drawing of a 
“smooth” line graph. Discuss how the three graphs are related and why we 
can draw a smooth curve in the third graph. 

Have the class create questions based on the information shown by the 
graphs. 


Chalkboard Example 


Each year a group of students hold a car WASH-A-THON EARNINGS 
wash-a-thon to raise money for charity. The 

amount of money collected for the last 6 years 530 
is Shown on the bar graph. 


Refer to the graph to answer the questions. 


1. Estimate the amount of money collected in 
1972 and in 1975. $482; $525 


Dollars Earned 


2. How much more money was collected in 
1976 than in 1971? $60 


3. Estimate the average amount of money col- 
lected each year since 1971. about $500 


4. Predict the amount of money the group i 
might collect in 1977. probably more than 19711972 1973 1974 1975 1976 
$500 


Suggested Extension 


Each day the newspaper publishes high and low temperatures for various 
cities. Have the class, or groups of students, select a city and collect data 
about the daily temperatures. 


1. Draw a graph to show the data. 


2. Use the graph to predict the next day’s temperature. 
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3¢ POINTS ON GRAPH (pp. 212-215) 


Teaching These Pages 


The temperature data used in the previous section can be used here to 
introduce graphing points on a coordinate plane. 

Introduce the vocabulary related to the graph on page 212: ordered pair, 
origin, coordinate, horizontal axis, vertical axis. 


Chalkboard Examples 

Give the coordinates of each point. 
2) os (2) 2) SO 
Name the point by its letter. 

amis ve (5. (1,3) G -6.(—1, —3) 7 


Give the coordinates of the point closest to each 
point. 


SS le 8% GE Or aL 


10. Name 4 points that are at the vertices of a 
rectangle. 


SoS 
ees aie 
Objectives for Pages 216-227 

1. To identify solution pairs for a linear equation in two variables. 


2. To draw the graph of a linear equation in two variables. 


3. To find the slope of a line. 


4¢SOLUTION PAIRS (pp. 218-219) 


Teaching These Pages 


Show the class an equation in one variable and an equation in two 
variables. 
3x 6 =] 12 Xx+y= 6 


List some solutions for the equation in two variables. 
Bat ra) ee = 25S 4 X= = 8 


Point out that the equation in one variable has only one solution, 2, but 
the equation in two variables has many solution pairs. 

Introduce the use of an ordered pair (x, y) to record a solution for an 
equation in two variables. 
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Chalkboard Examples 


Pebindex it y= Sin 2y ys ll, 4 2tind yy ile 21 x y= 806 


3. Which ordered pair is not a solution pair for x — 2y = 8? 
9) = 2, 9) (On Gal) 


4, Find a solution pair for x + 3y = 9. 


5. Write an equation to go with the table. 


5° GRAPHS OF EQUATIONS (pp. 220-221) 


Teaching These Pages 


Have the class find some solution pairs that satisfy x + y = 5. Plot each of 
the solution pairs. 

Point out that the points seem to lie along a straight line. Have the class 
name the coordinates of another point that seems to lie along the same 
line. Check that this point is the graph of a solution by substituting the 
values for x and y in x + y = 5. 

Introduce the meaning of the graph of the equation x + y = 5. 
Emphasize that the graph of any ordered pair that is a solution pair will 
lie on the graph of x + y = 5 and vice versa. 


Chalkboard Examples 
1. Draw the graph of 2x + y = 6. 


Point out that at least two points are needed to 
draw the line and a third point is useful to as- 
sure accuracy. 


2. The graph of an equation is shown. Write 
the equation for the graph y = 2x 


eri tener 
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Suggested Extension 


1. Draw the graph of x + y =5S. 
2. Draw the graph of x — y = 1 on the same set of axes. 


3. Name the point that lies on both lines. (3, 2) 


6°SLOPE OF A LINE (pp. 222-223) 


Teaching These Pages 


Introduce the meaning of slope by comparing the slopes of the roofs of 
various houses. 


——— ——— 


z 


——————————d 


The roof of an A-frame cottage has a steeper slope than many roofs, allow- 
ing rain and snow to run off more quickly. 
Introduce the meanings of rise and run. 


Chalkboard Examples 


Find the slope. 


Ly =px +2 5 ‘), 9) er ey) 

3. How is the slope of each graph of the equa- 
tions in Exercises | and 2 related to the co- 
efficient of the x term in each equation? the 


Same 


Use the answer to Exercise 3 to name the slope of the graph of each 
equation. 


4. y=6x —3 6 5 y= eee 


l >" — — 


7. Draw a line with slope 2. Can you write an equation for the line? 
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Suggested Extension 

Draw the graph of each equation on the same set of axes. 

| Fe es | Za — oe — | 

3. Do the graphs in Exercises | and 2 cross each other? No. 


4. What do you notice about the slopes of the graphs in Exercises | and 
2? They are the same. 


Draw the graph of each equation on the same set of axes. 
a) =e 6 y=x-4 
7. Do the graphs in Exercises 5 and 6 cross each other? Yes. 


8. What do you notice about the slopes of the graphs in Exercises 5 and 
6? They are different. 


7 © FUNCTIONS (pp. 224-227) 


Teaching These Pages 


Discuss the examples of functions on pages 224 and 225. 

Although this section takes a very intuitive approach to functions, some 
students will learn in later courses that a function can be thought of as a 
set of ordered pairs in which no two different pairs have the same first 
element. 


Chalkboard Examples 


1. A machine adds 2 to the input. 
Complete the table. 


Penn [se] 2 
10 8 —10 


2yan equation clating and) yinexercise | ist y= yD 


3. Study the function in Example 2 on page 224. Is there an equation re- 
lating the age of the car to the value of the car? No. 


Suggested Extension 


/ 
1. Use the formula P = 2/ + 2w. For the rectangle 
shown, write an equation to show how P depends 
one P= 2) 2 20 10m 10m 
/ 
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Chapter 8. Equations with Two Variables 


In this chapter students will learn to solve a pair of linear equations in two 
variables. The graphic method is first used, but for greater accuracy the 
methods of substitution and add-or-subtract are developed. These skills are 
applied to problem solving in Sections 5, 7, and 8. 


Objectives for Pages 236-243 


1. To find the solutions of pairs of linear equations by graphing. 


2. To recognize whether a pair of linear equations shares one solution pair, 
no solution pairs, or all solution pairs. 


1° THE GRAPHING METHOD (pp. 236-239) 


Teaching These Pages 


[Rogers Ave.| _| 
| Davis Ave. |_| 
Ebos Ave. ca 


Park Ave. a 4 a 
iS 

i Ll 
illcrest Ave. a 
= 

BREE 
i 


Use a street map to review locating points on a 
coordinate system and to introduce the meaning 
of intersection. 


Fourth St 


seconds. | | | | 


Chalkboard Examples 


Complete the table. 


3. Name an ordered pair that satisfies x + y= 12 andx —y=2. (7,5) 
4. Draw the graphs of x + y = 12 and x — y = 2 on the same set of axes. 


5. Name the coordinates of the point where x + y = 12 and x —y=2 
intersect. Compare this answer to the answer for Exercise 3. (7, 5) 
Both answers are the same. 


6. Name the ordered pair that is the solution of x + y = 12 and 
rey =) 2. (7,5) 
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2*NO SOLUTION, MANY SOLUTIONS (pp. 240-243) 
Teaching These Pages 


Use the following graph to introduce this lesson. 
Ask the students to name a pair of 
equations that have intersecting graphs. 
Introduce the meaning of parallel 
lines. You may want to point out that 
parallel lines lie in the same plane. 
Ask the students to name a pair of 
equations that have graphs that are 
parallel lines. Point out that the slopes 
are the same. 
Point out that the graphs of 
x+y =4and 2x + 2y = 8 are the 
same, and so x + y = 4 and 
2x + 2y = 8 share all solutions. 


Chalkboard Examples 

Find the slope of the line defined by each equation. 

l. y=6x+3 6 247 y=4 —1| 3.x+2y=4 - 

4. Do x — y =3 and x — y = 6 share any solution pairs? Why? No. 
their graphs are parallel lines. 


5, Do x + 2y = 6 and 2x + 4y = 12 share any solution pairs? Why? Yes, 
their graphs are the same line. 


Objectives for Pages 244-249 

1. To use the substitution method to find the solutions of pairs of linear 
equations. 

2. To use the add-or-subtract method to find the solutions of pairs of linear 
equations. 


3° THE SUBSTITUTION METHOD (pp. 244-245) 


To introduce the need to find other methods of finding solution pairs for a 
pair of linear equations, have the students use the graphing method to find 
the ordered pair which is a solution of the equations below. 

dy —3y Sal 1 4 

2x + 3y =2 The solution pair is (3. x). 
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Chalkboard Examples 


Solve. 
ee ys 204% Bg Tee = a 
ee ya4 62) oy = owes b— 3a = —26 (8, —2) 


AaP=2/-— 2w: 1 =4ki w = 2k; 
Find P in terms of k. P= 12k 


4¢THE ADD-OR-SUBTRACT METHOD (pp. 246-249) 


Teaching These Pages 


Use the substitution method to find a solution pair for these equations. 


3x —y=7 (1) yS3e 7 
2x+y=8 (2) 2x + (3x — 7) = 8* 
$x —7 =8 

Kio ye 


Introduce the add-or-subtract method. Point out that if we add equations 
(1) and (2) we will obtain the starred equation. Suggest that for certain 
pairs of equations the add-or-subtract method is more convenient than the 
substitution method. 


Chalkboard Examples 


Solve. Encourage students to check the solution in the original equations. 
ioy — 2x = 11 2. 3y + 2x =4 
2y+2x =4 (—1, 3) Cy ee (—1, 2) 


Objectives for Pages 250-257 


1. To use a pair of linear equations to solve problems. 


2. To use multiplication and the add-or-subtract method to find the solu- 
tions of pairs of linear equations. 


3. To use a pair of linear equations to solve cost problems. 


5*WORD PROBLEMS, TWO VARIABLES (pp. 250-253) 
Teaching These Pages 


Review the Guide for Problem Solving on page 54. Point out that we fol- 
low similar steps when solving problems with two variables. Solve a prob- 
lem with one variable and compare its solution to the solutions of the 
Chalkboard Examples. 
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Chalkboard Examples 


Solve. Use two variables and two equations. 


1. The sum of two numbers is 26. One 2. Mike and Lesley scored 145 points alto- 
number is 6 more than the other. Find gether. Lesley scored 7 points more 
the numbers. than Mike. How many points did each 

score? 

Let x = the larger number; 
y = the smaller. Let x = Wesley s score, 7 = Mike's score 
x+y = 26 x+y = 145 
x—-6=y x=16;y=10 op ae ee 


Suggested Extension 


1. Write a problem to “fit” these equations. Solve your problem. 


x+y = 28 
xXx—-—jy= Z 


Sample: The sum of Alec’s and Georgina’s ages is 28 years. 
The difference in their ages is 2. 
Find their ages. 


6° USING MULTIPLICATION (pp. 254-255) 


Teaching These Pages 


Show an example of a pair of equations that cannot be solved by the sub- 
stitution method or the add-or-subtract method. 

Review that we can multiply members of an equation by the same num- 
ber to obtain an equivalent equation. Thus we can transform the second 
equation and solve the pair as shown. 


4x +5y=7 4x +5y=7 
2x + 3y =3 = 4x + 6y = 6 
SS 


es — 


Point out that we can multiply members of an equation by the same frac- 
tional number if it is more convenient. 


Chalkboard Examples 


Solve. 
esx — 2) 10 ee 
Ox ayy) 2x+3y= 4 (—1,2) 


ey 


7°COST PROBLEMS (pp. 256-257) 


Teaching These Pages 


Review the cost formula from Chapter 4. C =p X n. Also review the 
Guide for Problem Solving on page 54. 


Chalkboard Examples 


1. A hot dog costs 50¢. A hamburger costs 60¢. 
a. Write the total cost of x hot dogs and y hamburgers. 50x + 60y cents 
b. Write the total cost of 3x hot dogs and 2y hamburgers. 150x + 120y cents 


2. Movie tickets cost $3 for adults and $2 for children. On Saturday, $66 
was paid for 28 tickets. How many adult tickets were sold? 


Let a = number of tickets for adults; c = number of tickets for children. 


a Cro 
Soe 6 — 00 


There were 10 adult tickets sold. 


Suggested Extension 


Clip advertisements from the newspaper to obtain prices for various items. 
Have the students create and exchange cost problems based on the ads. 


8¢ BOAT AND AIRCRAFT PROBLEMS (OPTIONAL) (pp. 258-259) 


Teaching These Pages 


Review the skills developed in Chapter 4 for solving motion problems with 
one variable. 

Show the students the difficulty in attempting to solve the example on 
page 258 with only one variable. 


Chalkboard Example 


1. Janie and Jacques traveled 12 km upstream in a boat in 6 hours. The 
return trip took only 3 hours. Find the rate of the flowing water and 
the rate of the boat (in still water). 


Let x = rate in km/h of the boat in still water; 
y = rate in km/h of the current. 


6(x — y) = {2 
Beg Via ld “x Soya 
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Chapter 9. Working with Fractions 


In earlier chapters the students have developed skills for working with pol- 
ynomials, and applied these skills to solving problems. In this chapter stu- 
dents develop skills for working with fractions in algebra, essential to solv- 
ing problems. Throughout the chapter skills with fractions in algebra are 
related to similar skills the students have learned in working with arithme- 
tic. Once the students have learned to add, subtract, multiply and divide 
algebraic expressions involving fractions, these skills become useful for 
solving equations that involve fractions. This work with equations is then 
applied to solving problems that deal with rates of work. 


Objective for Pages 268-273 


1. To use factoring to simplify fractions. 


1¢ FRACTIONS IN ALGEBRA (pp. 268-269) 


Teaching These Pages 


Review that a number has different names. 


9 2s 32 Sy gual 
Remind students that a fractional number also has different names. 
] 2 8 
— = 4 = 16 a 
4 8 22 


Point out that to simplify a fraction means to find a simpler name for the 
fraction. 

Use the examples on page 268 to compare simplifying fractions in arith- 
metic to simplifying fractions in algebra. 

Before assigning the exercises it would be helpful to review the rules for 
dividing positive and negative numbers (page 88), and the exponent rules 


(page 156). 
Chalkboard Examples 


Simplify. 
poe ee 4 30m 6 3 —l2a"b_ ae 4 = 3000°C: Beaune 
' 16a 2 " —25m 5 ' ~24ab? ~ 2b " —12a?be a 


State the value of x for which the fraction has no meaning. 


x 3 
, — 8. ——— 2 
a ' c ls Sar “ os 


=a 9. -) eel 
Suggested Extension 


Simplify each fraction then add or subtract. 


—36a*b 12a7b2 —24m2n —4m?n3 
ee = —7 Sy eS 
: 12ab —3a*b? ° —4m3 2m?n? ‘ 
l6r4s2 — 16r3s? 6k3m? — 16k°m4 
._—>>- —- —,_ = -4 : pe LAL 
: —8r3s —3r2s i 3km 4k3m3 is 


2° SIMPLIFYING FRACTIONS (pp. 270-271) 


Teaching These Pages 
Review the various factoring techniques students learned in Chapter 6. 


y — 2? = yy — 2) a? + 2a— 8 =(a + 4Y(a — 2) 
m + 6m +9 =(m 4 3)? 4x? — y? = (2x — y)(2x + y) 


Chalkboard Examples 


Simplify. 

Beet eee 3 We Ae) 5 
mene a 2x 2) 7 2 ee es ea 

3, 2b = 6a _ 2alb- 3) _ 2a 4 3k +6 3k+2) 3 


non) y 35h) n 3h “ep4e 44 (ele) ee 


3° THE —I1 FACTOR (pp. 272-273) 


Teaching These Pages 


Ask the students to compare these pairs of binomials. 


x— | a—b x — 
]l—x b—a ye — x? 
Use the distributive property to show that | — x = —l(x — 1). 


—l(x -—l)=-x41 
= (= 


Point out the usefulness of the —1 factor in simplifying fractions. 


x— 1 x—] 


ta — | 


ae 
—1 
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Chalkboard Examples 


Simplify. 
- eee os 
ie Jigs =A a ee 3 (er 
yox x+y —x? 4+ 2xyp— py? x—y 


Objectives for Pages 274-283 


1. To solve problems involving ratios. 


2. To solve problems involving proportions. 


4 © RATIO (pp. 274-275) 


Teaching These Pages 


Introduce the meaning of ratio with familiar examples. 


1. Ratio of the number of students over 165 cm tall 
to the number of students under 165 cm tall. 


2. Ratio of the number of pages in the math book to 
the number of pages in the dictionary. 


Point out that the following two statements are equivalent. 


The ratio of the number of students to the number of 
teachers is 20 to 1. 


There are 20 students for every | teacher. 


Chalkboard Examples 


Give the ratio in simplest form. 


1. 20 meters to 100 meters. a = Z 2. 2 years to 2 months. S = 
3. A team won 24 games and lost 18. What is the ratio of wins to losses? 
What is the ratio of losses to wins? $3 


5¢ PROBLEMS INVOLVING RATIOS (pp. 276-277) 


Teaching These Pages 


Introduce this topic by posing a problem. 

The ratio of the number of adults to the number of children who at- 
tended the school play is 2 to 3. Three hundred seventy-five persons at- 
tended the play. How many adults were there? 
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Point out that if the ratio of two numbers is 2 to 3, then we can write 


the ratio as 2x to 3x. 
2X eee 


Be 8 
Review the Guide to Problem Solving on page 54. 


Chalkboard Examples 


1. The ratio of the number of adults to the number of children who at- 
tended the school play'was 2 to 3. Three hundred seventy-five persons 
attended the play. How many adults were there? 


bye da Bye == 
Se TS. 


There were 150 adults there. 


2. There are 480 cars in the parking lot. The ratio of compact cars to full- 
size cars is 3 to 5. How many compact cars were there? 


3x + 5x = 480 
= OO 


There were 180 compact cars. 
Suggested Extension 


A box is filled with 500 beans, brown beans and white beans. Have the 
students take a sample from the box and record the ratio of brown beans 
to white beans. After the students have taken a number of samples, have 
them predict the number of brown beans in the box. 


6 © PROPORTION (pp. 278-279) 


Teaching These Pages 


Review that fractional numbers have different names. 


In a similar way, ratios may be equal. 


2to3 equals 4 to 6 


| 


& 
6 
Introduce the meaning of proportion and the property of proportions. 


97 


RR RRR RS a aS 


Chalkboard Examples 


Solve. 

(lo Le ee ee. * x43 _x-4 
: i ‘ S 18 6 x+5 x—3 
36 = 36x 5a = 120 Soe) = ISG Gi jie a) Se me aes 
=v a= 24 2=y PE Lee 


— 


7° APPLYING PROPORTIONS (pp. 280-283) 
Teaching These Pages 


Use newspaper clippings about polls or surveys to introduce the topic. 


3 out of 4 dentists 


recommend Glisten 


Show that proportions can be used to solve real-life problems based on 
surveys. 
Review the steps for solving problems. 


Chalkboard Examples 


1. During a survey it was found that 88 out of 135 drivers had their seat 
belts fastened. If 540 drivers were interviewed, how many would you 
expect to have their seat belts fastened? 


88 _ x 
135-540 
ce 5 


352 drivers would have their seat belts fastened. 
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Objectives for Pages 284-289 
1. To multiply fractions. 
2. To divide fractions. 


3. To add and subtract fractions with the same denominators. 


8 e MULTIPLYING FRACTIONS (pp. 284-285) 
Teaching These Pages | 


Compare how we multiply in arithmetic to how we multiply in algebra. 


Oe ae oe 0 ee eee SS 


5 7 Sa aos. ym yrm ym 


Compare an arithmetic example to an algebra example to show how we 
often simplify the product of two fractions. 


2 a ee ane Lee eee 
Seer 2) 2-4 10 nS Do NO 
Chalkboard Examples 
Simplify. 
3x 8 6 x—-y x+y x+y x2 y? 
ae 2 aay "a = ae 
9¢ DIVIDING FRACTIONS (pp. 286-287) 
Teaching These Pages 
Introduce the meaning of reciprocal. 
Compare dividing in arithmetic to dividing in algebra. 
ee ee 2) Oe Ue 0 ae 
5 7S Se J k 5k 
Chalkboard Examples 
Simplify. 
me oy eS _ pe Se er I) ee = I) 
ey 3 (By Sxy 22 TA Ox So = 


Mead bet Wead Mead 4 


mores 9 2) 463640) ao eG 
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Suggested Extensions 


1. Have the students discuss the restrictions on the denominators of the 
fractions in the exercises on page 287. 


2. To review earlier work as well as emphasize the need to watch out for 


restrictions, have students discuss the “proof” that 2 = —2. 
(a= 1B} 
2a = 2b Multiply both sides by 2. 


2a — 2b = 2b — 2a Subtract the same values from both sides. (2a = 25) 
2(a — b) = 2(b — a) Factor. 
—2(b — a) = 2(b — a) a—b= —(b— a) 
—2=2 Divide both sides by b — a. 


10° ADD, SUBTRACT—SAME DENOMINATORS (pp. 288-289) 
Teaching These Pages 


Point out that in algebra as well as in arithmetic we add fractions having 
the same denominators by adding the numerators. 


(eo saan Sea are apes 
as Ss oo. cea c 
Chalkboard Examples 
Simplify. 

1, 2% 4 2X 3X + 2K _ 5X 9) oh aw Ni ee eal ee 
a a a a 3 3 3 3 
Ree Oe a Oe = | 4 2a mn = ne 
6 6 6 n n n n 


Objectives for Pages 290-293 
1. To name equivalent fractions. 


2. To add and subtract fractions with different denominators. 


11° RENAMING FRACTIONS (pp. 290-291) 


Teaching These Pages 


Remind students that in arithmetic, to add or subtract fractions that have 
different denominators, we need to rename the fractions. 


Lek eee ae 
Gs Aedamen 


T100 


rr a g 


And in algebra, to add or subtract fractions that have different denomina- 
tors we need to rename the fractions. This section provides practice in re- 
naming fractions and the next section applies this skill to adding and sub- 
tracting fractions. 


Chalkboard Examples 


ius? Ne 5 ? 6 
= 


1. hee = ane 10x 


4a 3: 


12° ADD, SUBTRACT—DIFFERENT DENOMINATORS (pp. 292-293) 


Teaching These Pages 


Compare the steps of each example. 


1 2 pe eo aa) 
a eS = eS ae 


] 
5 t 


Chalkboard Examples 


Simplify. 

2 4 2 12 _ 14 ] 6 x 26S 
.— —_—_ = — —_—_ = 2: -—-—-— = = 
: 3y ry 3y a5 3y = By oe 2X eax 2x 


3 5 6y 2 6y — 5 


"2x 4xy  4xy 4xy xy x? 2% yes 


13° MORE DIFFICULT FRACTIONS (OPTIONAL) (pp. 294-295) 


Teaching These Pages 


This section extends the work of the previous sections to fractions with bi- 
nomial numerators. Compare these examples. 


ox oui 5 a 8 
OOF pee ava te ae a ee 
eS eee a 15 15 
Ste 22, eae lu) re eae) cea le ces coe ee ae 1 
3 5 5 3+5 15 ey 


If students have difficulty with any exercises, they may find it helpful to 
relate the troublesome exercises to an arithmetic example. 


3 

a 

2 2 ee eee ee 
58 - Qe 


3x 


3 


ox 
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Chalkboard Examples 


Simplify. 
I x—-2 
oe 14 4 
5 x —2 
ao = oO 10 
a—l| a+ 1 
" 3a 2a —sté‘éGS 


ee Oe) ee) ee 


4 


x—1  S5(x—2)—~A%x—1) 3x —8 


10 


a—2 %a—1)+3a+1l)—(@—2) 4a 43 


6a 6a 


14 e EQUATIONS WITH FRACTIONS (pp. 296-297) 


Teaching These Pages 


Review the basic skills developed earlier for solving equations. Each of the 


following examples reviews a skill. 


de SS 


eG ale = 
3x = 6 =p 
7=6 = 


Se — 


Meo — 6 — 1296 


aa 
x64 6—= 12 26 
x = 18 
3x _ 6 
3° (3 
vee 
Srey 
Se 8) 
5 
x= 18 
5x = 10 
a 


Now ask the class how they would solve 5 4 a = 3. Suggest that we need 


to add the fractions before solving the equation. 


Chalkboard Examples 


Solve. 
i a 
4 
3X 3 
4 
xi4 
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ye 2 | a i 
6 5 
—-x —3 
—— 
6 
A 


Suggested Extension 


Which is greater? 


] 1+] 141 4 4+1 441 5) +1 341 
1. — or —*— 2. — or ——— _- — . > or  —t 
See ET ee ea a oa ee 
Let x =a+bandy =a —b. Evaluate. 
4 a) ee ee 5 (Cae) 2a 

yo) ) (a barb) es TGP =) 


15° WORK PROBLEMS (pp. 298-301) 


Teaching These Pages 


Discuss different types of jobs where many persons contribute to complete 
the job. (Building houses, making cars, delivering newspapers.) Some stu- 


dents in class may deliver newspapers. Ask whether it takes + as much 


time to deliver the newspapers when another person helps. Chances are 


that the time is not reduced by $ when 2 students do the paper route to- 
gether. Discuss why or why not. 
Chalkboard Examples 


1. Steve delivers newspapers and it takes him 70 minutes. His sister 
Sandra can do the job in half the time. How long would it take Steve 
and Sandra to deliver the newspapers together? 


Let n = number of minutes needed to do the job together. 


Minutes 
Part done ae Le uh 
in one minute 


It will take Sandra and Steve 235 minutes to deliver the newspapers. 
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Suggested Extension 


1. A rectangular tank has dimensions 20 m x 10 m and is 6 m deep. 
Which of the following will empty the tank faster? 


A: 2 holes in the bottom or B: | hole in the bottom of 
of the tank each with the tank with radius 
diameter 4 cm? 5 -cmy 


The rate at which the tank empties depends on the area of the hole. 


A B 
Area of Holes Area of Hole 
dea ee en ee cin 
= 87 cm? = Se me 


Thus B is the fastest. 


16° BINOMIAL DENOMINATORS (OPTIONAL) (pp. 302-303) 


Teaching These Pages 


This section extends the work of Sections 10, 12 and 13. 
Compare these examples. 


4 , 3 4 3 


xy ee oat 
Rie Ge) oe ee, ae ee 
xy xy ~ (a+ Ila—1) °° (a+ D@—)) 
— Aa — 1) +3(a + 1) 
7 G2 esp 
_ 4a—443a+4+3 
7 @)GSp 
my Pak oA Ja —1 
xy = C= 


Chalkboard Examples 
3 De ye!) ae 2) ee) 3 ee) 


sl = = Se 

5 3 - 2 eG 2 ee ee a—5§ 
TGS Ny a=) SiGe Fs C2 hea 7G ae) 
pecte es Meee Soe ts) 3 2x+64+3 _ Lie ie 


Chapter 10. Decimals and Percents 


As consumers, students need to use their skills with decimals, fractions, and 
percents. The first three sections of this chapter review the skills needed to 
work with decimals and fractions, and Section 7 deals with the topic of 
percents. Once the skills have been established they are applied to equa- 
tions, which are then applied to real-life problems that involve interest and 
investment. In the last section, mixture problems are solved using the skills 
developed in the chapter. 


Objectives for Pages 312-321 
1. To add, subtract, multiply, and divide decimals. 
2. To express fractions as decimals. 


3. To solve equations with decimal coefficients. 


4. To solve problems using decimal equations. 


1 ¢ DECIMALS (pp. 312-313) 


Teaching These Pages 


To motivate the class, show examples of different ways that we use deci- 
mals every day. 


Review the meaning of place value. This will help the students not only to 
read decimals but also to understand why we need to line up the decimal 
points when we add or subtract decimals. 


l l 


! 


Compare place value and face value as they relate to the example. 


Chalkboard Examples 


Add or subtract. 
1. 4.63 + 389.2 = 393.83 2205) 0 5°=— 07 3. 492.19 — 273.284 = 218.906 
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Multiply. 
4. 69.8 x 0.04 = 2.792 5.069 x 46.21) = 31.8849 6, 7.32 < O12 = 0.8734 


Suggested Extension 


Newspaper advertisements can be used to provide additional practice. 


TOOTY-FROOT 
shampoo, $1.42 


I. A case of shampoo holds 24 bottles. How much does a case of shampoo 
cost? $34.08 


2. How much would 6 cans of shaving cream and 3 boxes of facial tissues 
cost? $8.13 


2¢ DIVISION WITH DECIMALS (pp. 314-315) 


Teaching These Pages 


Review that to rename 19.55 + 2.3 we can think of the fraction form. We 
rename by multiplying numerator and denominator by the same number, 


namely 10. 
Wee lees I ee 
BESS NO 9 


Before beginning the exercises, review the meaning of rounding to one dec- 
imal place, to two decimal places. 
Introduce the symbol = for “is approximately equal to.” 


Chalkboard Examples 


Divide. Round to one decimal place. 


8.5 2 Soar OES 
ee lo) eee ole 2. 0.17)4.39 — 17)439 


Suggested Extension 


1. The diameter of a nickel is about 2.15 cm. How many nickels placed 
edge to edge are needed to stretch 1 km? about 46,512 
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2. Measure the diameter of a quarter. How many quarters are needed to 
stretch | km? about 40,816 


3. Which is worth more: a kilometer of nickels or a kilometer of quarters? 
quarters 


3° DECIMALS FOR FRACTIONS (pp. 316-317) 


Teaching These Pages 


Use the sports pages to show that it is useful to find a decimal form for a 
rational number. The ratios do not help us quickly to decide which team is 
the best in the standings. To compare the standings we need to find the 
decimal forms for the rational numbers. 


Chalkboard Examples 


Express the fraction as a decimal. 


Z 5 8 
=05) - = OOO ~ == = OUSISIS .>=0. 
5 2 3 3 33 OnS15 4 3 0.375 


4° EQUATIONS WITH DECIMALS (pp. 318-319) 


Teaching These Pages 


Have the class compare the following two equations. How are they the 
same? How are they different? 


Point out that to solve equations, it is easier to work with whole numbers 
than with decimals. 
Review multiplying by 10, 100, and 1000. 


Chalkboard Examples 


Would you multiply by 10, 100, or 1000 to obtain an expression with the 
smallest whole number coefficient? 


04x 10 2. 40.23y 100 3. 4.036k 1000 
4, 0.26x —4.1x 100 5. 0.25y + 0.5y 100 6. 0.025m — 0.25n 1000 
Solve. 
7. 0.9x = 3.6 8, OZ) - 0:03y— 03 9037 = 2) = 03 
9x = 36 l2y + 3y = 30 15(y — 2) = 30 
ea y =2 ay ae 
—* 
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Suggested Extension 


1. Express 5 as a decimal. 0.030303... 2. Express 4 as a decimal. 0.060606... 
3. Use your answers for | and 2 to predict the decimal form of =. 
0.090909... 


Express each fraction as a decimal. 


6 8 1B) a2 
= = () 16lee . — = 0.2424... .— = 0.4 .— 20. res 
4 33 0.18 5 33 6 33 0.4545 7 33 0.9696 


5° USING DECIMAL EQUATIONS (pp. 320-321) 


Teaching These Pages 


Review the Guide for Problem Solving on page 54 as you discuss the ex- 
amples on page 320. 


Chalkboard Examples 


1. On Monday Jenny jogged 2.6 times as far as she did on Tuesday. The 
total distance she jogged on the two days was 14.4km. How far did she 


jog each day? 
Let x = distance jogged on Tuesday; 2.6x = distance jogged on Monday. 


2.6x +x = 14.4 
26x + 10x = 144 
36x = 144 

ya 4 


She jogged 4km on Tuesday and 10.4km on Monday. 


Suggested Extension 


The data below was taken from a cereal box. Have students create prob- 
lems based on the data they find on nutrition labels. 


VITAMINS AND MINERALS 
Per 100g 
Niacinamide 21.2 mg 


NUTRIENTS 
Per 100g 


Protein 20.4 g 
Fat 0.53 g 
Carbohydrate 72.4g 


Riboflavin 3.6 mg 
Thiamine 2.1 mg 
Iron 14.1 mg 
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Objectives for Pages 322-331 

1. To express decimals as percents. 

2. To express percents as decimals or fractions. 
3. To solve problems involving percents. 

6 ¢ PERCENTS (pp. 322-325) 


Teaching These Pages 


Use examples from the newspaper to illustrate the many ways percents are 
used in everyday life. 


Ss 


Down Payment 


Chalkboard Examples 


Express as a percent. 


1. 0.48 = 48% 1. WSS = Se a 4 2025 2s 4. + By = 0 
Express as a decimal. 
MR = 0.38 6. 10% =0.1 7, 46.5% = 0.465 8. 4.5% = 0.045 


The circle graph shows how Mike spends his time. 


9. What percent of the day does 
newslccp andes 507, 


10. What percent of the day does 
he spend in school? 25% 


Suggested Extension 


~ AMERICAN LEAGUE 
Northern Division 


1. What percent of its games has Rochester won? 
about 61% 


Games W L T 

2. What percent of its games has Springfield lost? NovaScotia... 33 20 11 2 
about 68% Rochester 7.2) ol elo em oem 

3. What percent of its games has Nova Scotia won? OMG a 
Springfield... . 37 1 


about 67% 


7° USING PERCENTS (pp. 326-327) 


Teaching These Pages 


Introduce this topic with an advertisement of a sale from the newspaper. 


eu 2595/0! 


was $16...now only $12! 


Introduce the meanings of original price, discount, and sale price as they 
relate to the advertisement. 


Chalkboard Examples 


Compute. 
1. 40% of 1200 400 2. 35% of 1800 450 3. 15701 923° Sis 
4. A pen set is regularly $8. 5. A badminton set regularly sells for $7.50. 
A 15% discount is offered at a sale. It is on sale at a 20% discount. 
Find the discount. Find the sale price. 
OnlSseoe— 120) 02% 7S = 15; $750 = 150 = 36.00 


Suggested Extension 


Have the students collect sale advertisements and create problems based on 
the ads. 


8° PERCENTS IN EQUATIONS (pp. 328-331) 


Teaching These Pages 


In this section, as well as the sections on interest, investment, and mixtures, 
the students will be solving equations involving percents. Point out some 
of the equations that occur in the real-life problems in Sections 9, 10, and 
1] to show students the need to learn skills for solving equations involving 
percents. 


Chalkboard Examples 


1. The stadium holds 4500 seats. 
80% of the seats are filled. 
How many seats are occupied? 
0.80 x 4500 = 3600 3600 seats are occupied. 
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2. A total of 360 bottles were returned and 18 of them were broken. 
What percent were broken? 


18 


ay = 0.05 = 5% 5% of the bottles were broken. 


3. After the game, the spectators were asked if they enjoyed the game. 
63 persons said they enjoyed the game. 
If 6% of the persons interviewed enjoyed the game, how many persons were interviewed? 


0.06x = 63 
See == (100) 
oe = 1030 1050 persons were interviewed. 


Objectives for Pages 332-339 


1. To solve simple interest problems. 
2. To solve investment problems. 


3. To solve mixture problems. 


9 © INTEREST (pp. 332-333) 


Teaching These Pages 


Introduce this topic with a bank brochure showing the current rate of inter- 
est paid on deposits. Collect different brochures to show that different rates 
of interest may be paid by different banks. Discuss the interest formula 

Pe pri. 


Chalkboard Examples 


1. How much money does $200 earn in one year at 6% interest? 
1 = 200% 006 x 1] 12 The interest is $12 for one year. 


2. George deposited $250 in the bank. 
After one year, the amount of interest added to his account was $13.75. 
Find the interest rate. 


13.75 = 250r 
CLUBS 92 The interest rate is 5.5% 


3. In January Jan put $150 into an account that earns 6% interest per year. 
Four months later she added $100 to the account. 
How much interest did the money earn at the end of the year? 


Interest on $150: J = 150 x 0.06 = 9 Interest on $100: J = 100 x 0.06 x 5 = 4 


The total interest earned is $9 + $4 = $13. 


Till 


10 © INVESTMENT (pp. 334-335) 


Teaching These Pages 


Point out some of the different ways money can be invested: stocks, bonds, 
investment certificates. Obtain advertisements that give the interest rates 
for various types of investments. Relate these rates of interest to the rates 
that occur in the exercises on page 335. 


Chalkboard Examples 


1. The school band saved $2400 for their trip. 
One part of the money was invested at 6%, and the rest at 8%. 
The interest earned in one year is $180. 
How much is invested at each rate? 


Let x = amount invested at 8%; 2400 — x = amount invested at 6%. 


i= 


Tamomeaee | x [ome |r] eam 


6(2400 — x) + 8x = 18,000 
x = 1800 


$1800 is invested at 8%; $600 is invested at 6%. 


11 ¢ MIXTURE PROBLEMS (pp. 336-339) 


Teaching These Pages 


Obtain a package of mixed candy to introduce this lesson. Discuss why a 
manufacturer makes packages of mixed candy. Have the class list various 
types of merchandise that are sold in mixtures. 


Chalkboard Examples 


1. A manufacturer decides to mix two types of candy and sell the mixture 
for $1.72 per kilogram. One kind sells for $1.50 per kilogram, and the 
other for $1.90 per kilogram. In a 100 kilogram mixture, how many kil- 
ograms of each candy should be used? 


Let x = number of kilograms of $1.50 candy; 100 — x = number of kil- 
ograms of other candy. 


oP 2 


150 150x + 190(100 — x) = 17,200 


3 15x + 19(100 — x) = 1720 
PAU = >) 15x + 1900 — 19x = 1720 
Ay = 1) 

XS 45 


45 kilograms of the $1.50 candy is used and 55 kilograms of the $1.90 
candy is used. 


Suggested Extension 


Use ads from the newspaper to motivate different types of problems. For 
example, this ad can be used for the following challenging problem. 


Brown and Serve 
Rolls 


Kaiser Rolls 


1. For a party, two types of rolls were purchased. If the total cost for 216 
rolls was $12.30, find how many packages of each type of roll was 
bought. 


Let x = number of brown and serve rolls; 216 — x = number of kaiser 


rolls 
b d 
45 


65 
— — (216 — 1230 
ieee 1° a) 3 
x = 120 


There are 120 brown and serve rolls, or 12 packages, and 96 kaiser rolls, 
or 8 packages. 
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Chapter 11. Squares and Square Roots 
In problems that apply the Pythagorean Theorem, the need arises to find 
square roots. This chapter provides skills for working with radicals as well 
as finding their decimal values from a square root table. Work on square 
roots leads to the introduction to irrational numbers. 
The skills of finding square roots are also used in solving equations. The 
Pythagorean Theorem provides an opportunity to solve a new type of 
problem, as well as apply the skill of solving equations of the type 
x? = a. The chapter concludes with developing skills to multiply and di- 


vide, as well as add and subtract radicals. An important skill for simplify- 
ing computation is to rationalize the denominator of a radical expression. 


Objectives for Pages 348-355 


1. To recognize perfect squares and find their square roots. 
2. To use a square root table to find square roots. 
3. To recognize rational and irrational numbers. 


4. To simplify radical expressions. 


1* SQUARE ROOTS (pp. 348-349) 


Teaching These Pages 


Review the meaning of the square of a number and relate it to the dia- 
grams below. 


| 
| 

| 

7 

) ee | 


A = 32 or 9 units 


——S 


A = 42 or 16 units 
Point out the following. 


i the square ot 3 is 9. 

2. A square root of 9 is 3. 

3. (—3)? is also equal to 9, so —3 is also a square root of 9. 

4. The positive or principal square root of 9, represented by Sse. 


Point out the need to find square roots. For example, we are given a 

square region. What is the measure of each side? We need to know how 
to find square roots to answer the question. Relate the symbol V to the 
example, pointing out that the side of the square would measure V12 cm. 
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Summarize that the next few sections will show how to find a value for 


V12. 


Introduce the symbol =. 


Chalkboard Examples 

Which numbers are perfect squares? 

1236 ves 23! < ono 3.65) fie 4. 64 yes 
Find the value. 

oy 6 = 6 = 6  —/I0=> Vil =—10 7/2 ee ee ee 
8. Find the perimeter of a square if the area is 8] cm?. 


4x V81=4x9=36 The perimeter is 36 cm. 


Suggested Extension 


The numbers 3, 4, and 5 have a special property, namely 3? + 4? = 5?. 
Such numbers are called Pythagorean triples. Find other Pythagorean 
ites. Some are 6, 3, 10; 9, 12, 15; 5, 12. 13. 


2* USING A SQUARE ROOT TABLE 


Teaching These Pages 


Introduce the use of tables to show values concisely. For example, in su- 
permarkets the cash registers often have a table summarizing the sales tax 
posted on them. Thus the operator does not need to calculate the tax each 
time but refers to the handy chart. 

To provide some background for the square root table, point out that 
\/6 lies between 3 and 2. 

V9=3> Vo> V4 =2 

An approximate value for /6 is see or 2.5. Note that the value in the 
table is 2.449. ; 

Point out that a computer has calculated the square roots for all the 
numbers in the table. 


Chalkboard Examples 

Use the table to find the value. 

1, 39 = 6.245 2. 74 = 8.602 3. 98 = 9.899 4—-Vill= 2369 
ey = 4.583 6. — Ve — 7280 «7. 80 = 852 ee. ee 
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Round to one decimal place. 
oe =o OR Waley 92) 1 oe 98 2 ay OP = 82 


13. Find the length of a side of the square correct to one decimal place. 
\V/13 = 3.6 


14. Find the perimeter of the square correct to one decimal place. 
an/13 = 14.4 


Suggested Extension 


Have the students find the length of a side of the square to one decimal 
place and then find the perimeter using that value. \/59 = 7.7; 
477 == 308 
Now have the students find the length of a side correct to two decimal 
places and then find the perimeter using that value. 1/59 = 7.68; 
4 x 7.68 = 30.72 A = 59 cm? 
Have the student round 30.72 to one decimal place and compare the an- 
swer to the first perimeter they found, 30.8. The difference will provide a 
useful source for discussion about adding numbers that have been rounded. 


3 ¢ IRRATIONAL NUMBERS (pp. 352-353) 


Teaching These Pages 


Review that rational numbers are numbers that can be expressed as the 
ratio of two integers. Point out that the prefix “ir” in irrational means 
“not” and thus irrational means not rational. Have the students give other 
examples of words with the prefix “ir.” (For example, irresponsible, irrele- 
vant.) 

Review that rational numbers have decimal forms that either terminate 
or do not terminate, but repeat. Discuss the examples of irrational num- 
bers on page 352. 


Chalkboard Examples 


Is the number rational or is it irrational? 


oral Des Seaton 0S = = Arrational a ee eee 
2 V5 = V5 
Seat OO erteonal 7. V5 itrational 8 3.1515..: rational 


9, Find the area to one decimal place. 


swro = 3.1432 286d so 
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4¢SIMPLIFYING SQUARE ROOTS (pp. 354-355) 


Teaching These Pages 


This section uses square roots of small perfect squares, such as 4, 9, 16, 25, 
to find the square roots of larger numbers. 
Provide examples to illustrate the rule ab = V/a- V/b. 


Chalkboard Examples 

Find the value. | 

1, 3600 = V36- 100 = 60 2. V32= Vi6-2=4V2 3. V27Pr = V9-3-y? =3yV3 
Suggested Extension 


Have the students investigate the prime factors of perfect square as well as 
numbers that are not perfect squares. 


1OOG= 2 = 5-5 Ses SO oS) 


Point out that the prime factors of squares occur in pairs and that we can 
write the square root by taking one member of each pair. 


100 2 5 VO = 2 = 1G 


The students can use this method to do Exercises 1-20 on page 355. 


Objectives for Pages 356-361 
1. To solve quadratic equations by taking the square root of each side. 


2. To use the Pythagorean Theorem. 


5° SOLVING EQUATIONS (pp. 356-357) 


Teaching These Pages 


Review that 25 has two square roots, —5 and 5. Introduce the equation 
x? = 25 and have the students name the solutions. Point out that the solu- 
tions can be found by taking the square root of both sides of the equation. 


Chalkboard Examples 


Solve and check. 


1. x? = 49 5) eae 2 a2 MG = 4. x2 + 49 = 89 
pe 32 x x? = 8] ee 

2 ee Xe 229 x = +/40 

x= +8 x = +210 
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6¢ LAW OF PYTHAGORAS 


Teaching These Pages 


Students may have dealt with this topic in earlier courses. To review, draw 
the diagram on page 358 on the chalkboard and have the students count 
the number of squares in each square region. Have the students study the 
relationship among the numbers 9. 16, and 25. Thev will discover 

9+ 16 = 25. Write this equation as 3° + 4° = 5? and relate it to the sides 
of the triangle and the squares drawn on each side of the triangle. 


Chalkboard Examples 


Find the length of the third side of the triangle. 


2 ae 
12 6 
4. A wire is attached to a pole as shown. Find the length of the 
wire correct to one decimal place. 
ce = 16 + 64 = 80 
C= Vou 89 
Suggested Extension 
B C 
Discuss taking short cuts across corner lots. Use the 
dimensions of the corner lot shown to see how much 
further it is to walk along AB and BC than to walk 
along AC. 
= A D 


Objectives for pp. 362-369 

1. To find the square root of a fraction. 

2. To multiply and divide radical expressions. 

3. To rationalize the denominator of a radical expression. 


4. To simplify radical expressions by addition or subtraction. 
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7* QUOTIENTS OF SQUARE ROOTS (pp. 362-363) 


Teaching These Pages 


Illustrate the rule e = os b #0, with simple examples. 


[= Jintao Fn a =5=2 


100 ‘100 _ Ve 10 
= \/4 =2 but also =—=-—2 
25 25 V5 5 
Chalkboard Examples 
Find the square root. 
Va : , [e_ V10 _ 10 4 fe. 25 
Ce oe "V 36 V36 6 40 aoe 
ee ae 5 [2 _ V5" _ Sy 6 3a? _ V3? av/3 
5 Wh 7 6 “V¥ 100 100 10 “V 64 64 8 


7. Find the square root of = Express your result correct to one decimal 
place. 


Em) = aes 22 2 = 1.183 = 12 


25 so 5 
8 «© MULTIPLICATION AND DIVISION (pp. 364-365) 


Teaching These Pages 


Show how rules can be written in a different way to be useful in different 
ways. For example, a(b + c) = ab + ac can be written ab + ac = a(b + c) 
to show how to factor out a common monomial factor. 

In a similar way we can rewrite the rules of the previous sections to 
show us how to multiply and divide with radicals. 


Vab = Va: \/b can be written /a- Vb = Vab 
iE = Va can be written Va = 2 
b Vb Vb Vb 


Chalkboard Examples 
Simplify. 


1. V3- 27 = V3-27 = V81 =9 2. 25°42 =8\5-2 =8V10 
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96 9 
3. 3x -27Vx = 81 Vx? = 81x ee ~ = Vii =2y3 
WS [125 5 V72x? [72x? 
5. —— = ae 6. hs = 2x? = xV/2 
V/50 50 p 36 36 


9 e RATIONALIZING THE DENOMINATOR (pp. 366-367) 


Teaching These Pages 


Have the students find the value of 


V/15 = 3.87 and \/2 = 1.41. 


to one decimal place, using 


wil 87 
A eo 
N05 Bi 


The calculation will take about 5 minutes of tedious work. (Record the 
time that is actually taken.) With this experience, the students will appreci- 
ate the method of rationalizing the denominator. Introduce the method 


and have students find the value of 


again, recording the amount of 


time they take. v2 
\/15 V15-V2 30 . 5.48 
ee ee ae ee) 
V2 V2 W2 D D 


This calculation will take students only about | minute. 


Chalkboard Examples 


Express in simplest form. 
eee ee ) oe eee 3, 2V32 _ 2v96 _ 8 V6 
a Ve ee 6 oe 7 


Find the decimal value correct to one decimal place. 


10° ADDITION AND SUBTRACTION (pp. 368-369) 


Teaching These Pages 


Review the meaning of like terms and point out that radical expressions 
also have like terms. 


3x + 5x = 8x ay/ Tl 25 yvil =]=s8/ it 
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A common error that should be pointed out if it occurs is to write 


V4 + V6 = V10 and 3 V6 + 6 V3 = 9 V9. 

Chalkboard Examples 

Express in simplest form. 

1 3V642V6=5V6 2.8/7 =WVi=—2y7 3.35 owe de 
44/8 + 18 = 1/492 + 92 22 Fay? = 52 

5. Vy — Vy — Vy = VE-y — Vip — VB“ = V9 - Viy - 5 V5 = -4V 


11 e RADICALS AND BINOMIALS (OPTIONAL) (pp. 370-371) 


Teaching These Pages 


Introduce this topic by having students consider the value of _ ae 


find the value we could evaluate as shown. ile v2 


l ] l 


an SON ee ee 


Students may indicate there is a simpler way to find the value. Point out 
that we would like to find an expression that does not have a radical in the 
denominator, that is, we would like to rationalize the denominator. 


ee ye 22 
2+ V2 (24 V2)2 - v2) 42 2 
Chalkboard Examples 
Express in simplest form. 
1. V52 — V6) = 25 — 30 2. 47366 + V6) = 243 + 12 V2 
3, (2 — 3-V3)3 V2 — 2) =6V2-4-9V6 4. (1 — V3(V3 - 1) =-4 


Rationalize the denominator. 


1 OE) 3 322 = 5) 
 — 6. ee eS 
B= 3 6 2a © 45 we 
=, _ EU) EEE NS 
ie .4 ay a ner 
Simplify. 


pe@le 5) 1 25 = 6 yd 9, Ov3 23022 = 30a 
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Chapter 12. Quadratic Equations 


In earlier chapters the students have dealt with the graphs of linear equa- 
tions. The intersection of lines was related to the solutions of equations 
having two variables, and the meaning of function was introduced. In this 
chapter, the students first solve quadratic equations using the zero prop- 
erty: if ab = 0 then a=0 or b= 0. Quadratic equations are then solved 
using factoring, taking square roots, and finally using the quadratic for- 
mula. These skills are applied to solving problems that require quadratic 
equations. The chapter concludes with a study of the graph of this nonlin- 
ear function, the quadratic function. 


Objective for Pages 380-385 


1. To use the zero property and factoring to solve quadratic equations. 


1¢ ZERO PRODUCTS (pp. 380-381) 


Teaching These Pages 


Introduce this section by having the students complete each of the follow- 
ing examples. 


=—_? 


Oa 0 


5 ey “Oa? ate fat 
O35 =a 0 3 7 


Summarize that the product of two numbers, one of which is zero, must be 
zero. Then ask the students what they know about the factors in the fol- 
lowing examples. 


5x =0 l4y =0 sk =0 ky =0 


Students should conclude that if two numbers have a zero product, one of 


the numbers must be zero. Extend this to equations with a binomial factor. 


Chalkboard Examples 

Complete. 

tlt xe + 4) = 0 then x =] 22 orx 4 4 So 0 

2ale Ge — 1x Se 0 then 222 = 0 on = 0 ek 


Solve. 
3. Wy + 6) = 0 4. 3k(k —5) =0 5. (2x + 8)(4x — 16) = 0 
y=Oory+6=0 kK=0 07rk=—=3=0 2x +8 =0 or 4x —- 16=0 


y= —6 k=S x= —4 


Tr22 


x=4 


Suggested Extensions 


{. Find —? _ in ( — 3)(% + —2 _) = 0 if the solution isx = 300 


2. Find _? in (2x + _?_\(x — 4) if the solution is x = 4 or x = — 


to] we 
uo 


3. The solution to an equation is x = + OFX = 2. Write the equation in 


the form (ax = b\(cx —d) = 0, (44 — HGx 5) — 6 


2° SOLVING QUADRATIC EQUATIONS (pp. 382-383) 
Teaching These Pages 


The skills developed in this section and in subsequent sections will be ap- 
plied to solving problems that involve the quadratic equation (in 
Section 7). 

Have the students find the product in each example. 


(x—4)(x-5)=O0 5 x?—9x +20 =0 
(x+2)x-—5)=0 - x?—3x—-—10 =0 


Point out that in this section we will solve quadratic equations like 
x? — 9x + 20 = 0, but the first step will be to factor them. 

Review the types of factoring before assigning the exercises, and remind 
students to always check for a common monomial factor first. 


Chalkboard Examples 


Solve. 
ee + ox 12 = 0 2a —s@ =o 4— "0 
(x + 6)(x + 2) =0 (a — 8)(a + 3) =0 
Moto = Vox a. =O a — 3 = Oa 5 0 
x= —-6 <—— a a= —s 
3. y? + 1l2y + 36 =0 4, m2 — 16 =0 
On 0) + 0) — 0 (UR = GNU ap as) 0 
y+6=O0o0ry+6=0 m—4=0o0rm+4=0 
y= -6 y= -6 m=4 m= —4 


Suggested Extension 


Solve. 
12 +3y4+1=0 2.21 ko 0) 56x" = 16x G0 
ys -forys-l k= —Sork=1 xatorx=s 
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3¢ SOLVING QUADRATIC EQUATIONS (pp. 382-385) 


Teaching These Pages 


Use the examples on page 384 to point out the need to write zero on one 
side of the equation. A common error students make is factoring to change 
x? — x = 6 into x(x — 1) = 6 and then concluding that x = 6 or 

ee | = 6, 


Chalkboard Examples 


Solve. 

1. oo be SM Dey = By se eee 
(x — 8)(x + 3) =0 y= 3s 0ry=8 2 ac 
a OO) A C= 20 ee 

Objectives for Pages 386-389 

1. To solve a quadratic equation by taking square roots. 

4¢ USING SQUARE ROOTS (pp. 386-387) 

Teaching These Pages 

This section is primarily a review of Section 4, Chapter 11, in preparation 

for the next section in which students will solve equations of the form 

(x + a)? =c. Throughout the exercises, students should be encouraged to 

solve the equations by taking square roots. 

Chalkboard Examples 

Solve. 

x2 = 36 Ee ss mm. 3. a? = 64 4. 2m? = 50 
a6 hs ae) Gi 228 i 

x= t2V3 m= +5 


5¢ USING SQUARE ROOTS (pp. 388-389) 
Teaching These Pages 


Have the students compare the following equations. 


x? = 36 <> (x + 1) = 36 
yo = oe ay 4) 9 


Use the above examples and find the roots by inspection. 
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Some students will solve (x + 3)? = 16 as x + 3 = 16 and 


x +3 = —16. If this problem occurs, encourage those students to write 16 
as 4° before taking the square roots of both sides. 


Chalkboard Examples 


Complete. 
eee 22 = 2a 14 ao S225 
poe 2 a a aut! age Jo || es 2k ume 
Solve. 
faa 3) = 16 5. a= 3) =] 12 6. 300 —= 2)? = 12 
x+3=244 x—-3 = 2123 a) 
x= —3+4 x=3+2\V3 x=2+2 
= =) oF | 30 =) aye ah 


Suggested Extension 


Students can solve any quadratic equation by the process of completing the 
square, illustrated below. 


Solve x? — 2x —2 =0. 


1. Write the equation with the constant xe = 2% = 2 
term in the right member. 

2. Add to each member the square of x= 2x S38 
one-half the coefficient of x. 

3. Write the left member as a perfect x — )r=s 
square. 

4. Take the square root of both members. pe ee 

See [| SS V3 


If the coefficient of x? in a quadratic equation is not 1, first find an equiva- 
lent equation in which the coefficient of x? is 1. 

Students can use this technique to solve the quadratic equations in Sec- 
tion 6. 


Objectives for Pages 390-399 
1. To use the quadratic formula to solve quadratic equations. 
2. To use quadratic equations to solve problems. 


3. To draw the graphs of quadratic functions. 
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6° THE QUADRATIC FORMULA (pp. 390-393) 
Teaching These Pages 


So that students will appreciate the “power” of the quadratic formula, have 
them attempt to solve the following equation by factoring. 


6x? + 13x +6 =0 


The formula is applied to this equation as the first Chalkboard Example. 
Some students may find it easier to work with the formula if they record 
the values of a, b, and c¢ for each exercise. 


Chalkboard Examples 


Solve. 

liane a 13 eo — 0 Day hoe BE Nee EN | 10) Be es Se Sa Se 
_ aloes yley = ee ce lTt# vie —8 U3 = Vos 
a - 4 = 

= se 5 esse yD ae V5 

xX 2 x =. xX =-— 

12 4 2 
x= —£or -5 =? a) ore x =4 or —1 


Suggested Extension 


Students may be interested in the derivation of the quadratic formula. The 
formula is found by completing the square using the standard form 
ax* +bx+c=0. 


7¢PROBLEM SOLVING (pp. 394-395) 
Teaching These Pages 


Review the various methods for solving quadratic equations. Throughout 

the exercises, suggest that when a quadratic equation is obtained, students 

first check whether it can be factored or can be solved by taking square 

roots. If the other methods don’t work, use the quadratic formula. 
Review the Guide for Problem Solving on page 54. 


Chalkboard Examples 


1. The length of a rectangle is 4cm longer than the width. 
The area of the rectangle is 165 cm?. 
Find the length and width. 
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Let y = the width; y — 4 = the length. 


yy — 4) = 165 
y? — 4y — 165 = 0 
(y + 1)(y — 15) = 0 (Is it possible to have a negative length?) 


The length is 15 cm and the width is 11 cm. 


2. The perimeter of a rectangle is 32 cm. 
The area of the rectangle is 55 cm?. 
Find the length and width. 


21+ 2w = 32 
aw = 16 
l= 16—w 
(16 — w)w = 55 


w=llorw=5 


The length is 11 cm and the width is 5 cm. (Point out why we do not 
mse w= 11.) 


Suggested Extension 


1. Two numbers differ by 4. 
The sum of their squares is 208. 
Find the numbers. 


(x + 4)? + x? = 208 
hie nUnabers are s and 12-07 —s6 and — 12. 


2. A garden is 4 m longer than it is wide. 
The diagonal of the garden is 20 m. 
Find the length and width. 


(x + 4)? + x? = 400 
The length is 16 m and the width is 12 m. 


8 e QUADRATIC GRAPHS (pp. 396-399) 


Teaching These Pages 


Have the students draw the graphs of the following equations. 


i ee ys =x? 


Discuss the graphs. How are they the same? How are they different? In- 
troduce the terms parabola and vertex. Introduce the meaning of a func- 
tion as it relates to the graphs of y = x? and y = —x?. 
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Chalkboard Examples 


1. 
2. 


Draw the graph of y = x? + 4x + 4. 


What are the coordinates of the vertex of 
this parabola? (—2,0) 


. What is the smallest value of y? O What is 


the largest value of y? There is no largest 
value. 


. How many values of x make y = 1? two 


. How many values of y make x = 0? one 


. Draw the graph of y = x? + 4x + 8. 


. What are the coordinates of the vertex of 


this parabola? (—2, 4) 


. What is the smallest value of y? 4 What is 


the largest value of y? There is no largest 
value. 


. How many values of x make y = 8? two 


10. 


How many values of y make x = 0? one 
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Metric system symbols 


xii 


millimeter g 
centimeter mg 
meter kg 
kilometer L 
kilometers per hour mL 


degrees Celsius 


gram 
milligram 
kilogram 
liter 
milliliter 


174 
JallPs 
314 


348 
348 


Diagnostic Tests in Arithmetic*® 


1. Whole Numbers—Addition 


1. 866 2 Se Ay 3) 5. 68 
+9 2 6 +25 +15 
45 +37 +717 80 83 
6 575 7. 778 8. 814 9, 7456 
peor ely 857 3701 
946 955 +311 6101 
1982 +5592 
22,850 
2. Whole Numbers—Subtraction 
ie 7 Mp 11 3.0 °~«O97 4. 769 5. 684 
—2 5 ae 2 = 54 43 —608 161 — 308 376 
6. 736 7. 6508 8. 643 9, 4220 10. 40,704 
305.371 — 4395 2113 eal? — 3686 —27,978 
466 534 12,726 
3. Whole Numbers— Multiplication 
1. 6 2 3. 28 4. 66 5. 375 6. 69 
x6 36 x4 84 x3 84 «x8 528 «3 1125 x20 1380 
fee 125 8. 1291 9, 96 10. 734 11. 825 12. 801 
200 x 2000 x65 x29 «955 < 203 
25,000 2,582,000 6240 21,286 787,875 162,603 
4. Whole Numbers—Division Be hee 35 13R8 
1. 9)54 6 2.72 )40 219 33: 8) 448 4, 5)2285 Selo) 4o5 6. 16)216 
732R314 — 592R41 
7. 568)416090 8. Express the quotient as a mixed numeral: 482 )285385 ee 
592—_ 


9. Express the quotient to the nearest hundredth: 6)38 6.33 Be 


5. Fractions—Basic Skills 
1. Identify by letter the figure that is divided 


into thirds. A 


* Used by permission from INDIVIDUALIZED COMPUTATIONAL SKILLS PRO- 
GRAM, COMPUTER VERSION by Bryce R. Shaw, Miriam M. Schaefer, and 
Petronella M.W. Hiehle. Copyright © 1973 by Houghton Mifflin Company. 
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2. What is the denominator in 173 3. The area shaded in figure D is repre- 
3 : : : 1 
sented by which fraction in row E? G 


5 
4. Which of the figures below repre- 5. Write the fraction represented by the 
l set diagram shown below. 2 


sents the fraction a) G 


‘(@ue) "y= 
6. Identify by letter the set diagram a a = oF OB 
at the right that represents the 
oe N 
fragtion —. M (ae x kk kek 
7. Which fraction represents the number 1? a: a a a et 
a 44 
8. Which fraction represents C on the number line? a ey = 4, 2 
0 ; 5 2. 32 3 
3 
C 
9. Write the consecutive multiples of 10. Find the least common multiple 
Coe ee ee ee 2 ie. 24 of 3, 4, and 6. 12 
11. Write 36 as the product of prime 12. Find the greatest common factor of 
factors. 2x 2x3x3 12 and 28. 4 
13. Find the fraction in row Y that is equal to each : 4 oO 53. 
fraction or mixed numeral in row X. oe 6 (6) 5 © 4 
4_ 6 3_9 os 
Bes 6 ao <a 7 a y 2 oS eee 
9, EV is © 
14. Find the least common denominator for the fractions 2, 2, and 2. 24 
15. Find the fraction or mixed numeral in row Y X: (a) 3 (b) ye 
that is equal to each fraction or mixed nu- 5 
menal in row X.5_ 41 43 _ 13 ee ee 2s 
4 4'°5 5 LAS 13 


Xiv 


6. Fractions—Addition 


| zo 7 


3 
l 2 = 1 ] | 2 
lL —+e=_275 2,3—-4+4—=2_743 3— 4.—_4—-=_27205, 4 
BG ge Bo 5 3 
+4 1 43555 
7. Fractions—Subtraction 2 21 
2 3 1 2 4 
a 2 = 3 7 4 _— 5 = 6 14= 
4 8 9 3 6 
l l ] 7 l 
—-— | —l— , 5 =| —_-— —3— 
4 4 8 2a 6 9 7 
12 fell ala 1013 
8. Fractions—Multiplication 6 3 1 15 
I ae ee: 2 l 
ee 2] SS Se Be ee eee 
OG og a 
29 9 
eae? to! ie 5, 1 
6 5 
9. Fractions—Division 
1 
l 3 ] ] = 5 ») 
Ce a a Se By SS ee 
: 2 q ee 4 
27 Js [OS 
Mona = ? es 2 28 9 9 
8 call or 1 8 6 
32 32 
10. Decimals 
1. Write the decimal which represents “two and six thousandths.” 2.006 
> es ae ; 4_ , 
a (Decimal) 3. 0.206 - 703 (Fraction) 4. 3 ===> (Decimal) 
1000 500 
5. Round 40.5656 to the nearest tenth, 6. 1.033 + 0.1 + 10.066 = _? 11.199 
310.1 
Peso Ol TS = 20:0) = 8: 71.60 9. 735.02 10. 6639 11. .07)21.707 
BSICLUGS 500.42 — 7.709 x .0031 
Ble Percents + 53.96 727.311 20.5809 
625.98 


7 2175 69 | 1 ] 

———— 2. 0.69 = _? 3. Se 33. ee 650 
4 ~ 100 i 3 ee 2 ‘7 

( 


So) eee 2405 62597. = 


° Mixed numeral in simplest form) 


100 
Te) = 2 (Decimal) §& 25% of 231] 25175 
2 0.385 


9. 


(a Ole 0 —s 10. 20% of _?. = 340 
40 1700 
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Why Study Algebra? 


You’ve probably asked this question at least once. Here are a few 
reasons to think about. 


NE 


A 


Ae 


Through algebra you'll learn to organize and ex- 
press your thoughts concisely. That’s important in 
today’s world. You know this is true if you’ve ever 
worked with a calculator, for you have to have a 
plan for solving the problem before the machine 
can begin to help you at all. 


You'll get a chance to view from a different angle 
all those concepts you’ve already learned in math. 
This will help you firm in your mind what math 
is all about and how it works. 


Algebra will prepare you for further work in math 
and the sciences, if this is for you. Also, hundreds 
of careers rely upon a good, solid math back- 
ground. Algebra can help give this to you. 


Once you’ve learned basic algebra skills, you’ll probably find yourself 
using some of them to solve many problems in your everyday life. 


UN 


Here’s what you'll learn in this chapter: 


& Wh = 


. To find the values of expressions with variables. 

. To simplify expressions. 

. To find the value of expressions with exponents. 

. To check whether a given number is a solution of 


an equation or inequality. 


Chapter 1 
Working With 


Variables 


eA 


@ 1-Using Letters for Numbers 253 


Imagine a calculating machine that adds 5 to any number you put into 
it. It might look like this. 


Now suppose you put 7 into the machine. 


You could go on drawing pictures like this all day. However, you could 
draw just one picture to represent all possibilities. You can use a letter 
to represent the INPUT. 


The OUTPUT is 
5 more than 
the INPUT. 


Here is a machine which subtracts 3. Let’s use the letter y to represent 
the INPUT this time. 


INPUT OUTPUT 
y vos 


aa 
= 
20 


os 
(ae 


i 


When we use a letter to represent a number we call the letter a variable. 
We call x + 5 and y — 3 variable expressions. 


Here’s a hint to help you 
x45 va remember the word variable: 


A variable may stand for one 
of various numbers. 


We find the value of an expression in the following way. 


EXAMPLE 1 If n = 10, find the value of m + 2. . 


Oe 
=) 


EXAMPLE 2 If x = 14 and y = 3, find the value of x — y. 


x-y= 14-3 
=) 


Suppose you had a machine which multiplied by 7. 


There is another way to show multiplication, too. It is with a dot. You'll 
see this used very often. 


7 < 4\means the same as ——> 7:4 / 


In algebra, the times sign and the dot are usually left out- when a 
variable is used. 


2n <_ teams the samc as ==? 2-7 


ax <——means the same as ax. 


EXAMPLE 3 If n= 5, find the value of 7n. 


in Ss 
2% 
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Complete the table for the machine shown. 


INPUT | OUTPUT 
ve 1x 


Sample 


Find the value of the expression. 


4. 6-7 42 56° 3) 24 6. 3+515 7..4 +8 32 


If x = 10, find the value of the expression. 


8 x +515 9.x —55 10. 4x 40 Ih. x +245 


If s = 12 and ¢t = 4, find the value of the expression. 


12. 5 + ¢16 i335 — ae 14. st 48 15.5 = 


"/4 Written Exercises 0/M0/ M0 /M/ | / / | /  / l/l 4 


Complete the table for the machine shown. 


INPUT | OUTPUT 
c @ 5 2 
Rar 


2 eee 


If s = 4, find the value of the expression. 


9. 45 16 10.44+ 58 


If n = 12, find the value of the expression. 


13. n —39 iBp ae fle) 


If k = 8, find the value of the expression. 


Wek 2a 18. 4k 32 


If r = 15, find the value of the expression. 


Zeer 2 47 2257235 


If-y = 20, find the value of the expression. 
(> y— 1010 26, Sy 100 


1l.4-—so 
15. 2n 24 

9k +24 
23. r — 510 
27. y + 210 


If p = 12 and q ='8, find the value of the expression. 


Tell what is missing in the table. 


? Divide by 8. 


Add 3. 


29. p+q+4+ 626 30. p —g +610 


i 


31. pq 96 


OUTPUT 


12. 


16. 


20. 


32. 


4+=s1- 
n+43- 
k+42 

2r 30 

30 — y 10 
po 4 Gie 


® 2- Parentheses, Order of Operations 


When you have several numbers to add, subtract, multiply, or divide, it 
helps to show which operation to do first. Parentheses are used. 


Here we add first. Multiply first. 


Ge oney T= (254 ey ay 
8 +2 7— 6. 5 + 6 
16- I 11 


When there are no parentheses, there are only two steps to follow. 


Siep 1: Do all multiplications and divisions in order from left to right. 
Siepe. Do all additions and subtractions in order from left to right. 
34502 548 — 2-3 
3+ V 5 gem 
| yo 


\V/ 
7 


Now let’s see how to use these ideas when there are variables. 


EXAMPLES If x = 4, find the value of 2(x + 5) and 2x + 5. 


This means that you multiply here. 


2(x + 5) = 2(4 + 5) 2x 455 = 2 42. 5 
= 0 =8+5 
= Je = 15 


"/4 Classroom Practice \/M0/MY/M/ / 4) MY / M/A) M/A i 4 


Find the value of the expression. 


1. 7 —3);28 2.2+3°414 33+ 4-16 4,7 —(3°2)1 


If x = 3, find the value of the expression. 


5: 2(x 4°35) 16 6. 2x +511 7. 3(x — 1) 6 8. 3x —18 


/A4 Written Exercises 0/M/ M1 /M1/ t/t / M/ / @ /@/ / /4 


Find the value of the expression. 


A 1. (16 — 4)-2 24 2. 16 = (4-2) 8 3, 314) 36 
4. (146 —4)+ 34 1)3 5S. (8 + 4) + (44 2) 2 6.9+1+4312 
Too AE a7 8. 6 + 8°4 38 9. (8 + 6) + (7 — 5) 7 
10.2-2—13 11. 347-431 12. 8-24+5:°4 36 
13.84 (2:3)14 © 14. (2 + 3)-(4 4+ 1) 25. 15. 4°44 4+ 218 
16.4+8+28 17.64+2+2+29 18.56 — 2) (7) oe 


19. If x = 4, find the value of 2(x + 6) and 2x + 6. 20, 14~ 
eV = 7. tind the value of SQ 4-1) and 5%. > lao 36 


21. If b = 9, find the value of 8(6 — 4) and 8b — 4. 40, 68 


22. If y = 8, find the value of 3(y + 2) and 3y + 2. 30, 26. 
| pated — 5, tind the value of 4(@ — 2)and 4a — 2-12.1¢ 


| 24. If s = 3, find the value of 6(s + 4) and 6s + 4. 42, 22 


Tell what is missing in the table. 


INPUT OUTPUT Second Operation-? OUTPUT 


25. 


29. Add 7. Multiply by 2. 


For more practice, see page 406. t 


7) 


§ 3+ Coefficients and Terms i 


In arithmetic you know that5 + 5 = 2:5, thatS +5 +45 =3-°5, and 
so on. Working with variables is very similar. 


fe Ne Note that x and lx 
eta Sy mean the same. 
ye do So aL gg Sy 
ge dG ge dk ge en oe Ss 


The numbers 1, 2, 3, and 4 are 
called coefficients of x. 


Now you can rewrite expressions. 


He se 86 4b WP ae ae yp = 2 ap a) xR I <b by 


In the expression 2x + 3y, we call 2x and 3y the terms. 


2+ 3 ba +4) — loc 


terms of the expression terms of the expression 


Sometimes the terms of an expression can be combined. We can only 
combine /ike terms. We cannot combine unlike terms. Here are some 
examples of like and unlike terms. 


tee +- te — 5X 2x + 3y 
6a — 4a = 2a 6ab — 4b 
oe +2-—/c 6c + 6 


When you combine like terms you simplify the expression. 


EXAMPLES Simplify 2a + 6a +3. Simplify 3ab + 4ab — 9. 
2a + 6a + 3 = 8a +3 3ab + 4ab —9 = Tab — 9 

STO Wea = She gs Tl — . Simplify 5a + 3xy — xy: 
4x +5x4+7—2=9x +5 Sa + 3xy — xy = 5a + 2xy 


1/4 Classroom Practice \/M/MY/M/ / Y/Y) A/S i 4s 


Complete the statement. 


ieein the expression 5x the coeimcient el < is == 

2. In the expression 6x + 7y the coefficient of x is _?©. 

3. In the expression 4a + b the coefficient of b is not written. It is 
understood to be _?1 


Simplify. 


4.x+x 3S. ytyty 6. 2ab + 3ab 1. 304 Ge eee 
2x 3y 5ab 4a+5 


"/A Written Exercises 0/MT/M0/ Mv / 0/4 | M/ / / /  / A / / @/& 
Simplify. 
A : : ; : — 
1. 2x + 4x 2. 3x + 9x 3. 3a + Ja 4. 5b 2b 
5. Dy — 6 6. 6xy — 2x ISL i's 8. 5y + 3y + 4 
y yy y Bee Ja+6 y y 1Zy 
9. 3a+5a+4a 10. 6b+ 3b—5 ey 12. 2x + 4x+7 
12a 8b + 11y 6x +7 
13. 8s — 2s — 2 Ie Sai ae @ = 2 15. 3 + 4y + Sy 16. 3a + 3a + 3 
6s - 2 4a —2 3 + Oy 6a + 3 
17. 3a +a—4 18. 2a + 5a 4+ 3a 19. 6 —2 + 4% me sO) 
4a —4 10a 4+ 4x y- 
21. 6xy — 7 22.9¢—=2 4 23. 5d + 6d — 3d 24. 8 3y — 4 
A ee ne Sena aa! 
25. Ty — aes 26. BEE a ap 212 db— ap oe cd + Med — 20 
y + 9x 3x + 4y 5ab + 56 5cd — 2a 
Simplify if possible. If you cannot simplify, write not possible. 
29. 3n + 3 30. 4s — 4s 31. 3ab + 3b 32. 2a + 5a 
not possible 0 not possible 7a 
Boar -- 4ar 34. r+ 4s 35. 8n + 2 36. 9a — 3 
5ar not possible not possible not possible 


~ 


§ 4- Properties of Addition as 


Addition has some properties which are probably familiar to you. Here 
are two of them. 


\ ad THE COMMUTATIVE PROPERTY 
Ley cal In addition, the order of the terms makes no difference. 
(—\ 
a Arithmetic Example Algebra Example 
bse2=]2 | a+b=b+a 


\ —aaed THE ASSOCIATIVE PROPERTY 
[es = In addition, the grouping of the terms makes no difference. 
5 
w Arithmetic Example Algebra Example 
(+ 2)+3=1+4 (2 + 3) (a+ b)+c=a+t+(b+0c) 


You don’t need to know the names of the properties. You should, 
however, be able to use them to simplify your work. 


EXAMPLE 1 Find the value of 97 + 54 +4 3. 


O7 45 54-3 = 97 3 4 
(97 + 3) + 54 
100 + 54 
154 


EXAMPLE 2 Simplify 3n + 5 + 6n — 2. 


3n +5 + 6n —2 = Bn + 6n) + (5 — 2) 
= 9n + 3 


’/4 Classroom Practice '/M/MT/M/ M/ H/ MT / / M/ / / / M/A 


Simplify. 

ln se Se yp ae SS Desa 4g 2 3. 8 + 5xy — 2xy + 3 
6x + 8 4a+2 3xy + 11 

4507 42 os 35 17 5. 5mn + 3 + 4mn — 2 6. 6¢€ —— 5d —4e — 
16r + 8s 9mn + 1 4c + 2d 

Tn Spee SS Ap 45) 8 10 + 2x —x+6 Wh bye Fp) ae te 
2m + 15 16+ x 2a + 66 


10 
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Find the value of the expression. Show how you use the properties. 


2. 7+ 63 + 3 
73 


A tL. 


4. 


MO dao ae [5 
46 


= oe 
40 


Simplify. 


| 10. 
13. 
16. 
19. 
22. 
25. 


ees. 


For more practice, see page 406. 


SELF-TEST 


ag Ja 35 7 
8n + 6 


4x+3—2+4 4x 
8x + 1 


a 2) 9 8 Ae 
Om + 11 


l277 + 3 — 5m + 8m 
15m + 3 


Cae eo 2k 
4k + 4n 


3c + 7d + 5c + 5d 
8c + 12d 


Sa + 2b + 4 + 36 
8a + 56+ 4 


5m + 3m — 3 + 4n 
8m — 3 + 4n 


3 


26. 


29. 


Sih eel se 2. 
1571 


. 2n 3 47 


6n + 3 


. 30+ 5a+a+ 1 


31 + 6a 


~4xy+3—xy+2 


3xy + 7 


5 Of ce SL yp = ale 


4s +5 


a ae ae 


5p + 9a 


00 — 9) oo — a 


7a + 66 
a) a) 
7x +y +5 

6a — 2a + 4b — a 
3a + 4b 


If x = 14, find the value of the expression. 


ay 
6. 


27. 
30. 


49 + 93 + | 
143 


ist 4 3S = ol 
138 


oC! je 5 eee 


7eot+4 


a9! Jac ae 7 


16 + 5ac 


4 AR = I = ae ae ® 


ab + 10 


. 12a — 3a+5— 2a 


Ja+5 


. 4n — 9b = bn — 27 


Snes 


Spt aS ee 


4d — ja — 204-4 


7d — 7a 
cd + 4a + 5cd = 2 
6cd + 4a -— 2 


xe = 6 Ze 0 3; 3x 
20 8 42 

Find the value of the expression. 
Se 3°72 + 5 6. (8 — 4)°2 
11 8 


7.8 —4:-2 8. 446+2 
0 7 


Simplify if possible. If you cannot simplify, write not possible. 


10. 5s — 4 11. 3y + 4y te 
y 


not possible 


12. Jw 22 
Ow -— 5 


9. 4xy — Be) 


Simplify. 
13. 3a —5 —a 
2a — 5 


16. ae me a 


14. 4m + 2m —3—m 15; A) ee 
5m — 3 + 2y 


17. 10x — 4x 4+ 3x 18. 5a —3 + 8a—5b 
9x Sat fas 


11 


™5-°Exponents and Factors Ea 


In both addition and multiplication we can simplify the expressions. 


25 == be x—x! 
x+x-—2x x*x =x? 


ee — xex°x =x? 


x}, x*, and x? are called powers of x. 


x to the first power ———— x! Usually written as 
UX: 
x to the second power ——> x? ee 


x to the third power ——> x? 


- 


Often the second power of x is The third power of x is often 
called x squared. To help you called x cubed. Think of a cube 
remember this, think of a like this one. 


square like this. 


x 
{| Area = x? or rT Volume = x? or 
x squared x x cubed 


x x 


EXAMPLE 1 Find the value of 25. 


22 = 22-2 
= 30 


EXAMPLE 2 Simplify x-x-y-y-yp. 
xexeyrpry = (xx) (yyy) 
= x2y3 


Each term in 3x — 5y + 4xy expresses multiplication. Each part of the 


term is called a factor of the term. 
The factors of the third 
3x — 5y + 4xy term are 4, x, and y. 
The factors of the first 
term are 3 and x. 


The factors of the second 
term are 5 and y. 


12 
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Find the value of the expression. 


1. 22 2. 23 S20) 4, 2} 5. 6 
4 8 16 2 36 
Simplify. 
0, 4x x 1. GQ 07a0 SX ee ay 9. 676 -C-C 
x3 a! x2y 2 6c3 
10. What is the third power of 10? 
103 = 1000 
11. What is the third term of the expression 3a + 4b + 7ab? 
; Jab 
12. Name the factors in the third term of 3a + 4b + 7ab. 
7, a, b 


"/4 Written Exercises MMT MM Mh hhh Mh hhhhees 


Find the value of the expression. 


A 1. 3? 2. 32 3. 41 4, 5? 5. 102 
9 27 4 25 100 
Simplify. 
6 x°x°x Ly yeyoy 8. a‘a‘*aa 
ae y! at 
Our yy yy 10. p-g°g 11]. ress 
x2y3 pq?’ rs3 
lite ec -coc " 13. t-t-mem 14. nererer 
© t2m2 nr 
Fei. /* fee oh 1G. 0g bbb 6 Vid “eee 
f3g2h a*bc de*f? 
18. 5-n-n 19. 7-m:m-m 
5n2 7m} 
21. 2°-a-a:m:m 22 70° Cc nam 
2a2m? c3m? 
Ba, 7 *s*S°te 7 Desy, 3) F926 7 8 (8) 2 19) 
Bst 6a°b 
YOU MADE AN ERROR ON THE LUNAR UAPOSSIBLE!...— THAT 
ECLIPSE...A MISTAKE IN CALCULATING WERE TRUE, WE WOULD 
THE RELATIVE SPFED...A VALUE TD BE IN TOTAL 


THE FIFTH POWER, RATHER THAN CUSED. DARKNESS AT THIS 
“ VERY MOMEN,---- 


THE WIZARD OF ID by permission of John Hart and Field Enterprises, Inc. 
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 G-Properties of Multiplication D5) 


Multiplication has some properties which are like the properties of 
addition. 


m= THE COMMUTATIVE PROPERTY 
[NN = In multiplication, the order of the factors makes no difference. 
@uh wy 


Arithmetic Example Algebra Example 
PES) eS ab = ba 


TT \ —en THE ASSOCIATIVE PROPERTY 
(CN = In multiplication, the grouping of the factors makes no difference. 
aie 
Al 


Arithmetic Example Algebra Example 
(223)4 = 2654) (ab)c = a(bc) 


As with the addition properties, you do not need to memorize the 
names. Just be sure you can use the properties. They can make your 
work easier. 


EXAMPLE 1 Evaluate 5° 82-2. 
5-82-22 —5°-2°82 


= (5 2) c 82 
= §20 
EXAMPLE 2 Simplify 2: (5x). 
2-6) Ce 
— 10x 
EXAMPLE 3 __ Simplify (27)(4r). 
(2r)(4r) = (2: 4)\(r°r) 
= 


EXAMPLE 4 _ = Simplify 6-a:a-5:a. 


Ged Oe 2d — Ole) (ard 7a) 
0g. 


14 
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Find the value of the expression. Show how you use the properties. 


117-2524 PREPS Seal 25 
1700 430 100 
Simplify. 
4. 3+ (4x) 5. 56a 6. 3n-2 7. a: (4a) 
12x 30a 6n 4a? 
8. (3x) °x 9. (2x)(3x) 10. (3a)(4b) I. 4-x-x 
3x? 6x2 12ab 4x? 


"/4 Written Exercises 0/M)/ M0 /MY/ / / V/A) / | /f /& 


A 


ta 
V 
y / 


Find the value of the expression. 


eas 2925 2. 92*5-+2 3. (33°25) -4 
2900 920 3300 
4. (50° 83)°2 D223 3) 6. 10°3-10°2- 10 
8300 730 6000 
Simplify. 
Tis DAE! 8. 3°(4 9. 5°(3 10. 4-(4 
oy Fey oe ie 
11. 5°25 4, eo 8) 13. (3y)°6 14. (5k)-2 
2b? a ( yee ( ee 
15. (4n)°5 16. 25-5 17. 8- oe 18. m-6n 
20n 2s? 72f 6mn 
19. (2a)(2a) 20. (3x)(5y) 21. (2a)(4b) 22: (65)(38) 
4a? 15xy Sab 18s 
Bao 8x * xs 2 24D 3b pb 2 25. 5*a> 1 “ema 
16x? 662 35a? 
26. 4*y-y:ye2 2 2° b Sb 28. 3-a:a:4:-a 
8y3 1063 12a 


Tell what is missing in the table. 


OUTPUT 
? 6x 


29. 


30. 
31. 


For more practice, see page 407. 15 


§ 7- The Distributive Property Ms 


Jan is buying two felt-tip pens at $1 each and two books 
at $3 each. Her total bill can be figured in two ways. 


2($1 + $3) POSER PFN 
2°$4 $2 + $6 
$8 $8 


The work above shows that the following is true. 


201 + 3) =2-142°3 


Let’s check a similar statement to see if it is also true. 


Is 3(4 + 6) = 3°4 + 3°6 true? 


This example shows the distributive property. 


\ —oaed THE DISTRIBUTIVE PROPERTY 

= 

(UN é = Arithmetic Examples Algebra Examples 
20 By 2 he 2 3 a(b + c) = ab + ac 
3(4 — 1) =3°4—-—3>°1 a(b — c) = ab — ac 


You can use the distributive property to change an expression with 
parentheses to one without them. 


EXAMPLE 1 3(x + 6) = 3x +3°6 
= 3x + 18 


EXAMPLE 2 2(a — 3b) = 2a — 2:36 
= 2a — 6b 
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'/4 Classroom Practice \/M0/MU/M/ / / M/A / M0) A) MM M/s 
1. Check to see if 3(2 + 1) = 3-2) + G°:1) is true. true 
2. Is 2(4:3) = (2°4)-° (2° 3) true? no 


3. Once you’ve checked to see if the statement in Exercise 2 is true, 
— you should be able to tell if 2(@b) = (2a): (25) is true. I[s it? no 


True or false? 


4. 3(a + b) = 3a + 3b 52 3(¢d i ="(30)e (3d) 
true alse 
State the expression without parentheses. 
6. 2(x + 5) 7. 3(x + 2) 8. 4(a + 1) 9. 5(7 + a) 
2x + 10 3x + 6 4a+4 35 + Sa 
10. 3(x — 4) 1) (ee) 12. b(b — 3) 13. y(2 — y) 
3x — 12 a? — 3a b? — 3b 2y-y? 


V/A Written Exercises 0/MY/M/MY/ M/ / Y/Y / M/ / M 1 /M/M/ /& 


Check to see if the statement is true. 


eles + 5) = 6-4) + C45) 2. 4(8 + 3) = (4°8) + (4:3) 
true true 
Seo) = 3) = (5° 7) — G23) 4. 6221 — 11) = (6°21) — (6°11) 
true true 
State the expression without parentheses. 
y PS, UC 2) 6. 3(x + 5) 7. 4(x + 2) 8. 5(a + 4) 
2x + 6 oxo aS 4x +8 5a + 20 
9. 7(a + 3) 10. 8(6 + 1) 11. 9(x + 4) 12. 0) + 2) 
Ja +21 8b +8 9x + 36 y+12 
13. 3(x — 2) 14. ay — 7) 15. c(c — 3) 16. d(d — 4) 
3x — 6 iy — 28 c? — 3c d? — 4d 
ett 1) 18. 4(3x + 2) 19) 5Gx = 2) 20. 3(7x — 3) 
14x +7 2x + Ss 15x — 10 21x —9 
21. 23x + eo 22. b(4a + 2b) 23. x(3x — y) 24. a(2a — 3b) 
6x + By 4ab + 2b? 3x? — xy 2a? — 3ab 
Use the distributive property. Then combine like terms. 
25. 2(x + 5) + 3 26. 3(x — os + 5x 27. S(x + >) + 2x 
2x + 13 8x — 3 x +15 
Tash, Se zy + 4x 29. 4(9 + 2y) — 3y 30. 711 + 7 — a 
Ox — 3 36 + 5y 


Meo S(Gx + 5) = 7x = 2 32) 20 3x) eee — 58. 504 Ts) gree 
8x + 23 1+ 13x 32x 


34. A(a + 3) + 3(a— 2) 35. 82H +3) +4G—5) 36. Ge +3) + (1 — o) 
Jat 206+4 2c + 22 


For more practice, see page 407. 17 


Mf S- Properties of 0 iii 


= e Any number times 0 is 0. 
—_ 

i020 07— 0 
Is ay ’ 


No number can be divided by 0. 


Spt n Br 


yMP° ymrO 


Zero divided by any number (except 0) is 0. 


0 C= Divisions are often 

==) a 

6 n written with a bar. 
e Adding 0 to a number gives that number. 


O36 pa h= 71 


Adding and subtracting the same number is like adding 0. 
n+5-—3=n+0=n 


Let’s put these ideas to work. 
EXAMPLE 1 Let x =4. Find the value of 9(x — 4). 
9(x — 4) = 9(44 — 4) 
= 90 
=a) 


EXAMPLE 2 = Simplify 2 + 3x — 2. 
2+ 3x —2=3x+2-2 
= soe 45 0 
= 170 


INCORRECT. THEN WHY BOTHER 

WHAT IS ZERO ZERO MULTIPLIEV MULTIPLYING IT 7 
MULTIPLIE? BY ANYTHING 
REMAINS ZERO 


© King Features Syndicate 1974 
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1/4 Classroom Practice \/M0/Ml/ MV MV / M/A Y/Y M/A, 


Find the value if possible. If not, say impossible. 


0 il 8-0 
1570 2. = 3. = 4, — 
0 a 0 9 
impossible (0) 
Let x = 5. Find the value of the expression. 
gu 6.x +0 7, 8.356 5) 
x 0 5 Il o 0 


/4 Written Exercises 0/M1/ M1 /Ml/ M/ / / / / M/ /  / f/f 4 


Find the value if possible. If not, write impossible. 


peel 12-0 pee (Oe 33) 3. 18 + 35 — 18 4.16+0 
0 0 35 16 
0 Sil 5 
5. Sa 6. = hs a en 8. 16° 8-0 
16 o 0 impossible S70) impossible 0 


9. Let x = 1. Find the value of 5(x — 1). 0 

10. Let x = 2. Find the value of (x — 2) + 4.0 
11. Let x = 3. Find the value of (2x — 6) + 4.0 
12. Let x = 0. Find the value of x + 3.0 


Simplify. 
13. 3x + 6 + 5x — 6 14. 5a +3 4+ 8a — 3 15. 6 + 4c + 2c — 6 
8x 13a 6c 

16. 4(x + 2) — 8 17. 3(2 + 5a) — 6 18. 2(c + 5) — 10 

4x 15a 2c 
Think of an INPUT-OUTPUT machine. Tell what is missing in the table. 

Sample 19. 20. 21 228 23. 24. 
2 x CS 


: ; St. 
9 9 9 9 9 
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Pan) 26 DT. 28. 29% 30. 


@ 9- Properties of | i 


Whether you add 0 to a number or multiply the number by 1, you get 
the same result—the original number. 


original number + 0 = original number 
original number X 1 = original number 


The second sentence above states a property of I. 


Gale. eo 


(Nom © Multiplying a number by | gives that number. 
= 
((—\ 


@ Any number (except 0) divided by itself is 1. 


LS a| 
n 


Remember, you can write a division with a bar. 


® Any number divided by | is that number. 


8 _ 8 
l 


Here are a couple of examples to show these properties. 


EXAMPLE 1 Simplify oS 


8 8 
This means —x or Ix. =-—-x 
8 8 
Lex 
ie 4 


EXAMPLE 2 — Simplify 4x + 4. ae 
This gives you 


pe & 
et pO 
_ 4 
=—xX 
4 
=x 
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'/4 Written Exercises /MT/ M1 /MY/ M/ / V/V) MM) t/t / t/t /& 


Let x = 4. Find the value of the expression. 


A124 2. 4x 16 3, (44 x)-11 4,X+2, 
4° 6 
Simplify. 
5. b= b1 6. 5x = Sr 7. 3x + x 3 8. 10x + 10 « 
Se 3 ye 6 
9, 22 ¢ 10, 2 WW. 4% 4 2, & 
saa tee ; re 
by Gee ee ae 15, 22 2 1G, aah: 
5 — 2 9 


Think of an INPUT-OUTPUT machine. Tell what is missing in the table. 


17. 18. 19, 20. 21. 
Cope [ef ee [oe 
Oren | Did | Dries | Dae [9 [a 
el 7 


OUTPUT 


psn [akin ay [iff 
ek a I ES 


OUTPUT 


Multiply Multiply 
For more practice, see page 408. by 7. by 10. 


SELF-TEST 
Simplify. 


ee ss 220 ei nop 
rs? 6m?2np 

4. (4a)(7a) 5. 2(a + 4) — 8 
28a? 2a 


State the expression without parentheses. 


7. 3(x — 2) 8. yBy + 1) 9. 2(4a — 6b) 
3x —6 3y27 + y 8a —- 12b 
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@ 10- Introduction to Equations 
abe THREE! 


Aas) 


THE GAME 


© 1959 United Feature Syndicate, Inc. 


Consider whether the following statements are true or false. 


Hank Aaron is a baseball hero............. true 
Charlie Brown is a baseball hero.......... false 
nics iseasbasenall Menon... maybe true, maybe false 


(It depends on who he is.) 


The sentences below are like the ones above. 


Oe ae eo | Sree true 
Sl eae ae ay ces false 
ee a maybe true, maybe false 


(It depends on what x is.) 


These number sentences are called equations. Equations always have 
an = sign, but are not always true. 


Sea 7 ict — 6. iS ee —— 7 eee 


ee =) e427 


642) 17 5+2/|7 
8 No! 7 


We call 5 a solution or root of the equation x + 2 = 7 because it is a 
value for x which makes the equation true. 


EXAMPLE Is 4 a solution of 9 — x = 3? Is 6 a solution? 
Check 4: == Check 6: a 
9 SAGs 9-—6 | 3 
5 No 3 y= Yes 


ze 


'/4 Classroom Practice \/M0/M1/MY/ / M/ M/A / MY) Y/Y) M/A A. 


Tell which of the numbers shown in color is a solution. 


1. 


3h 


3: 


a 


et 3 = 96 

44+x=106 
3x —1=33 
m—9 = 25 34 


7 or 6? 
9 or 6? 
2 or 3? 


16 or 34? 


2.) es 


4, 37 —= 24 


6. 4x — 12 = 208 


S00] 357 


18 or 4? 
4 or 9? 
7 or 8? 


30 or 7? 


"4 Written Exercises 0/MT/ M0 /M/ M/A / / M/A A f/f // /& 


Tell which of the numbers shown in color is a solution. 


A .1. 


5: 


x49 = 12 3 


on = 30 12 


»3a+7= 132 
. Sr + 2) = 304 
ot oO = dx8 
og — 1 =3aer95 


~n® =255 


3 or 21? 
12 or 33? 
2 or 4? 


3 or 4? 


2, 3, or 4? 


5, 6, or 7? 


0, 5, 10? 


. Write an equation which has 11 as a solution. 


2.0) = 1 al 22 


4. 4x = 246 


6. 2a -—6=45 


3 6 = 3) =e 


14. a = 11 


may vary. 


. Write an equation which has 0 as a solution. 
18. 


Write an equation which has no number as a solution. 


.2+53=b+472 


~4a—5)=a+17 


Find at least one solution. You may need to try many numbers for some 
exercises. 


19. 
1% 
27. y+1=4140 28. x +5 = 25 20 
Cm 51. 


hea ==) 13.8 


b+-4=28 


60-7 = 42 2 


20. y — 17 = 2037 


244.b6+5=525 


32. 2m +9 = 216 


Zl 7 = 30% 


25. 7°0 = 0 


Answers may vary. 


29.x% +3=x+3 


Answers may vary. 


33. 2b+4=40 


8 or 22? 

6 or 20? 
4 or 5? 

5 or 6? 

1, 2, or 3? 
6, 7, or 8? 


0, 1, or 2? 


. Write an equation which has 9 as a solution. Answers to exercises 15-18 


. 6x = 366 
. x > =] sls 
. m—9 = 2736 
Beets al 


23 


@ 11-Introduction to Inequalities 


Not all number sentences are equations. Some number sentences are 
statements that two numbers are not equal. We call a number sentence 
like this an inequality. Here are some examples of inequalities. 


4 is less than 7. 8 is greater than 2. 6 is not equal to 3. 


Ae 22 6x3 


Some inequalities have variables. A solution of the inequality is a 
number that makes the statement true. 


EXAMPLE 1 Is 4a solution of x < 6? Is 9 a solution? 
Check 4: x<6 Check 9: xO 
4<6 ,/ Yes 9<6 No 


EXAMPLE 2 __ Is 2 a solution of y > 6? Is 4 a solution? 
Check 2: y>6 Check 4: y>6 
236 No 4>6 No 


Y/4 Classroom Practice \/M/M0/M/ M/ / | M0 / M0) M/A) M/A, 


Read the statement aloud. 


dle 2.6 > gS 4.572 
7 <0 Gnas 9 1 > I 8. 2x +1<5 
Tell which of the numbers shown in color are solutions. 

Ox << 3291, 0 oo, 2) 0) 10. a > 69, 10, 124, 9, 10, 12 
me yy > 1245 3,557, 15 ay 2112, 15-12, 135255 
13.5 > 135 9, 1iei3; 15 14m << 20,1 0, 12 


15. For Exercises 9-14, are there more solutions which are not 
given? yes 
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"/4 Written Exercises ©/M1/ M1 /M1/ / / /  / / /  / t/t /& 


Compare. Write < or >. 
A 1.677 < 2. 0 74 3035 4.4299 < 


5.724 > 6. 35 7 ie 1. C3 po) WU 


Tell which of the numbers shown in color are solutions. 


9.x 64 4, 6, 7, 10 10. c >23,5,7 O5355; 7 
hx 013, 7° | eee 12. y > 910, 14 4, 6, 10, 14 
13. x > 14 20 7, 8, 10, 20 14. y<96,2,4 6, 2, 10, 4 
15. a<76,2 7, 6, 2, 12 16. c > 1012, 35 4, 8, 12, 35 
17. x<94,6 4, 6, 9, 10 18. y << 1267 aa 6, 12, 7; It 
19. x +7> 1610,11 8,9, 10, 11 20. 3y —-1<93,2 4, 3, 6, 2 
21. 3x +3<242,5 2,5,7,9 22. 4y — 7 > 137 2, 4, 5, 7 
23. 2y—8<64,5,6 4,5,6,7 24. da >a+65 1, 0, 2, 5 
Compare. Write < or > or =. 

25. 3(8 + 4)?7°6—S< 26.2°34+7710+6+2= 

29.83 0. 9) Or 28. 791-17 — 17)?2< 

29. (24 + 8)°823% < 30. (5°4—2)+6?4< 

For more practice, see page 408. 


SELF-TEST 
Compare. Write < or >. 
Wes 6 -< 2.0022 < 39 77 > 4.42?8< 


Tell which of the numbers shown in color are solutions. 


9 x —4=913 13 or 15? 6. 5m = 357 7 or 30? 


7. 2a+4= 187 7 or 8? 8. 9s — 3) = 367 4 or 7? 


Seo 13 3, 5,24 5, 3,113) 21 10. y+6< 1245 4, 6,5, 7 
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/i Reviewing Arithmetic Skills V/M7/M)/M7/M7/M7/4 


1 24 
+32 
56 


6. 270 + 125 
395 


Subtract. 


i” 58 
—24 
34 

16. 704 


— 367 
337 


Multiply. 
21. 36 


31. 6) 102 


74R1 


35. 2) 149 


104R13 


39. 57) 5941 
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good! 
2; 146 3. 566 
+3255 +427 
399 993 
Gi “ey, 8. 760 
76 135 
+ 184 + 85 
712 980 
122 67 13. 126 
=—35 — 49 
as 77 
17 491 18. 852 — 68 
137 784 
354 
22. 59 23. 73 
x4 5 
236 1825 
2 or 28. 247 
x 65 x 132 
43,680 32,604 
158 
32. 4)632 
70R2 
36. 7)492 
28R3 
40. 24)675 


4. 824 + 56 


880 


oe? 


6 

58 
+137 
822 


14. 376 


—298 
78 


19. 266 — 49 
217 


24. 87 
x42 
3654 

pany (1 74)| 
ye 105 

75,705 


68R2 


33. 7)478 


37. 6 


237R5 
1427 


221R14 


41. 38)8412 


5. 


10. 


15. 


20. 


Take time out to work some arithmetic problems. 
See if you can solve them quickly, but correctly. 
Maybe you can time yourself. Ten minutes is very 


137 + 92 
229 


40R7 


34. 9)367 


2140R2 


38. 4) 8562 


78R13 


42. 72)5629 


CAREER NOTEBOOK 


Behind the Scenes in a TV Studio 


Not all the jobs in a TV studio are in front of the camera. There are 
opportunities in advertising, writing, producing, directing, and in many 
technical fields. 


Film editors prepare film that will be shown on the air. 
They trim the film segments to specified lengths, and 
cut and splice the film to insert commercials. 


© Broadcast technicians operate equip- 
ment that controls the sounds and 
pictures being shown. 


Meteorologists study data from weather 
satellites and from observers all over the 
world. 


744 


SER CORNER 


The metric system is becoming more 
and more a part of our lives. This 
system of measurement is used around 
the world. 


The base unit of length in the metric 
system is the meter. (The symbol is 
m.) A meter is a little more than a 
yard. 


CONSU 


The meter can be divided into 100 centimeters (symbol, cm) or into 1000 
millimeters (symbol, mm). This ruler shows the length of a centimeter 
and millimeter. 


1mm 


~—1cem= 10mm 


Here are a few familiar objects drawn to actual size. 


Sam Sais 
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For measuring long distances, the kilometer (symbol, km) is used. A 
kilometer is 1000 meters. It’s a little more than half a mile. If you walk 
quickly, you can walk | kilometer in about 10 minutes. If you drive on 
a highway, you can go about 85 kilometers in an hour. 


1000 m = 1 km 


o®, 
(Tl 
Ci 


Try these exercises. 


1. Use a metric ruler, or make a copy of the one on the last page. Find 
the length and width of this page. about 19 cm by 23 cm 


2. Find the missing measurements in the figures below. Give your 
answer in two ways—in centimeters and in millimeters. 


i (0) | = a ) ) 
ee if a 4 \ i 


(15 mm) |}~+—_—_— x >| Ht 
eee l 2.5 cm (25 mm) |}~—x—+| 


2 cm (20 mm) 1.5 cm (15 mm) 


3. What is your height in centimeters? 
Answers may vary, for example 150 cm. 


4. Find the Olympic records for_the following events. 
These records were set before 1976. 


a. 400-meter dash (Record Time = _?_ seconds) men, 43.8; women, 2p : 

P a 9 ° 9 men, o: J; 
b. 1500-meter run (Record Time = _?_ minutes, _?_ seconds) \omen, 4:01.4 
c. Shot put (Record Distance = _?_ meters) men, 21.18; women, 21.03 
d. Javelin throw (Record Distance = _?_ meters) men, 90.47; women, 63.88 
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t v 
X 


‘Reviewing the Chapter '/4/M)/M/M/M/M/@/4 


If x = 8, find the value of the expression. (See pp. 2-7.) 


Mey > 3 11 2 ox 6 3.x+42 4. 2x +5 
21 

5S. 2(x + 5) 26 6. 3x —3 21 Toe) 15 8. 5x — 2 
38 

9x —53 10. 4(x + 3) 44 11. 4x + 3 35 12. 4(x — 3) 
20 


Find the value of the expression. (See pp. 6-7.) 


13.3-44214 14.5 48-2 21 15. (3 + 4)(5 — 2) 21 
16. (8+4)+4—-21 1: 8 ea A SoS ee =) io 
19. (8+ 4) + (4-2)6 20M 13 = 4s 21. 4-3 46-224 

22. (2 + 3)°6 — 4 26 23.24+3°6—416 24. (2 + 3)(6 — 4) 10 


Simplify. (See pp. 8-11.) 


25. 0265S x 26: 8a — 6a 27. 3b+ 4b +2 
7x 2a 7b+2 
28. 7c — c + 3c 29. Je —c +3 30. 8) —2y+7+5 
9c 6c + 3 6y + 12 
31. 5x +7+3x -—4 32. 4a —44+ 6a—a B84 Ge 6 Bp st an = D 
8x + 3 9a -4 10a +b 
34. 7s —4 4+ 5s 35. x + 3y + 7x — 3 36. 9+ 7-5-3 
12s -—4 8x + 3y -— 3 7t—5 


Find the value of the expression. (See pp. 12-]3.) 


0, Us 38. 3° 39) 5° 40. 3 to the third power 
16 243 125 27 

41. 5? 42. 43 Ce 44. | to the first power 
25 64 49 1 


Simplify. (See pp. 14-15.) 


45. 2+ (5x) 46. 3-4a 47. 8-2b 
10x 12a 166 
asd x- XX gOS 7b - bb 2 SO iD Oe 
4x3 6b? ab? 
ail (2 x )(3x) 52. (4y)(3y) 53. n(2n)(3n) 
6x? 12y” 6n3 
Sao Ce ded 55.7 (55)(65) 56. (6x) °9 
9c*d? 30s? 54x 
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O/ M/A) A) MY) A) A A As A) A) s/s ss as a 


State the expression without parentheses. (See pp. 16-]7.) 


57. 2(x + 5) 58. 3(2a — 7) 59. 5(4x — 2y) 60. 5(3y — 4) 
2x + 10 6a — 21 20x — 10y 15y — 20 
61. 4(2c — 3d) 62. 2(9x + 7y) 63. 3(a — 6b) 64. 6(4x + 3) 
8c — 12d 18x + 14y 3a — 186 24x + 18 
65. 3(a + 2b) 66. 7(25 — 41) 67. 9(2x — 4y) 68. 4(6 — 2a) 
3a + 6b 14s — 28t 18x — 36y 24 — 8a 
69. 5(3m + 7) 70. 6(a + 2b) 71. 4(5m + 7k) 72. 3(9¢ + d) 
15m + 5n 6a + 12b 20m + 28k 27c + 3d . 


Let x = 4. Find the value if possible. If not, write impossible. (See pp. 18-21.) 


73, 6(x — 4) 0 74,X—4 9 5, <i oe 
x+4 x- x 
a Was 79.0 +x 0 80. x + 0 
ae 4 4 impossible 
impossible 


Simplify. (See pp. 18-19.) 


eo te Se IE te) — 83. 4a + 7b — 3a — 7b 
Xx a 


84. 2b + 5c — Sc — 2b 85. 3(2x — 3) +9 86. 3(x — 4) + 2(x + 6) 
(9) 6x 5x 


87. 45-9 + 65 + 9 Sse 87 — 5 89. 5(m + n) — Sin 
Ss 1 n 


90. 8x — 4(9 + 2x) 91. 4(2x + 4) — 8(x 4 2) OP ena) 
Ax = 36. (0) 15a 


Tell which of . numbers shown in color is a solution. (See pp. 22-25.) 

ue 5x — 7 = 13 4 3) 4, 0r 5? 94. 3x +9= 369 5,7, 0r9 
95. (2b —6)+5=03 3, 6, or 9? 9. x +3=4x1 90, 1, or 3? 
Oex+8 > 158 6, 7, or 8? 98. 3y —4<63 3,4, 0r5°? 
99. 2a + 3 < 24 10 10, 11, or 12? 100. 5x + 7>276 2,4, or 6? 
HOW 2x —x>12 0; lor 2? 102.9x +9< 10 0,1, or 2? 


A permission-to-reproduce chapter test can be found on page T11. 31 


o 


Here’s what you'll learn in this chapter: 


1. To solve equations with one variable. 

2. To write algebraic expressions for 
everyday situations. 

3. To use equations to solve word problems. 


§ 1+ Solving Equations by Addition EI 


The figure at the left shows a 
balanced scale. 


If you add the same weight to 
both sides, the scale will remain 
balanced. 


You can use this idea with equations too. For example, the equation 
x — 4 = 19 1s like a balanced scale. 


If you add 4 to both Radel) 
sides, the equation x-4+4=19+4 
still “balances.” x+0=23 

Ka = 23 


You know that subtracting and 
adding 4 is like adding 0. 


The basic plan in solving any equation is to get th the variable by itself_on. 
one side of the equation. For the equations in this section, you do this 
by adding the same number to both sides of the equation. 


EXAMPLE 1 x—3s= 12 
ba — ae (7 

EXAMPLE 2 50 =n —8 
Se) == 7 
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Y/4 Classroom Practice \/M0/M0/M/ M/ / MT / A / M/s i A 


Wd 


You want to solve for x. Tell what must be added to both sides of the 
equation. Solve. 


ee 
Add 5; 12 
So avy =o 
Add 2; 21 


Solve. 


Pex — 5 = 1116 
3: 
9; 
13. 
17. 
21. 


2: 


Kean 12 
b—9 = 1524 
ae = IS 
n—1=89 
— 15> l025 
10 =x = 313 


29. 21 = b — 1435 


22k | =o 12 
Gs Va a 
10. a — 12 = 1224 
14.x —5=27 
18. x — 8 = 2028 
22. a—9 = 2534 
26.6 =x —511 


30; 43 = x — 2164 


Solve. Do a step in your head, if you can. 


iy ae 911 
41. a—5 = 1015 


45. 12 = x — 315 


Sample All steps 
wi = 
x—5+5=845 
c= a5 
oer J = 7 10 34. x —4 = 1317 


38. n —6 = 410 
AU 0 a ee 27 


46. 20 =n —5 25 


3 

We 
11. 
is 
19. 
25: 
2a. 


31. 


SS), i 0) se 
43. 7=y—29 


47. 22 = x — 325 


<a 
dd 3; 24 
=x — 6 
Add 6; 15 


x —8 =210 
a=] >=698 
x = P= 1019 
ye 
x —9 = 2130 
6=x—28 
O=y—55 
36 = y — 1551 


Can you do this 
step in your head? 


Sek a ees 


4. 


Al Gs 2 = 


Add 27; 31 


8. 25 


f= 
y 20 
=o 2 
» 8 
i — ae 
15 
2 
3 
x= 7 =I 
26 
=y=4 
y 13 
Ss Se 
20 


=x —- 
Add 7; 3 


7 
2 


Written Exercises 0/1/01 /M1/ 0/0) H/T | / / 1/1 // /& 


152 


A step left out 


x—5=6 
Nevis 
565) — 
y 8 
40) = 
3 
BUYS (0) = 5c = 7 
17 
48. 14=y-—9 
y 23 


» x — 52 = 100 r 


® 2 - Solving Equations by Subtraction EE 


Suppose you have an equation like x + 4 = 18 to solve. You want to 
get the variable alone on one side of the equation. How do you do it? 
Subtract 4 from both sides. 


LD. 


Subtract 4. Subtract 4. x+4-—-4= 18 —4 


\A n/ —s 


Here are some other examples. 


EXAMPLE 1 ses 5 = ve 
x+5—-5=28—5 Subtract 5 from both sides. 
SS 2D 
EXAMPLE 2 [DS a6 7 
9—-7=a+7-7 Subtract 7 from both sides. 
0 


'/4 Classroom Practice )/M0/M0/M/ M/ Y/Y / MU / MY) Y/Y) 4 4 


You want to solve for x. Tell what to subtract from each side of the equation. 


Solve. 

ieee 9 = 14 22% oe 7 3.x +529 4.x 2 12 
Subtract 9; 5 Subtract 3; 4 Subtract 5; 4 Subtract 2; 10 

Sh oe ae se D) Ge 4 — 4 7. 20=x + I} 8. 60 = x + 45 
Subtract 7; 2 Subtract 4; 30 Subtract 11; 9 Subtract 45; 15 
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Wh 


Solve. 


1.x +5 


1510 2. oe One 3 ye = 10 Ca gl 26 TS 2S 
18 

3.) 47 = lla 6n»+6= 148 To ts eS = 16 oe 8 y+6=21 
15 

9 x+20=3414 10.8+y=157 lS as 12. 28 + y = 42 
14. 


13.24=x+717 14 30=y+822 15.60=54+ 4812 16. 8 =x+7 
81 


Solve. Do a step in your head, if you wish. 


Sample bap i a Nie You might do this 
eS 15 — 7 : 
i ; step in your head. 


17x +4=95 18. x + 7 


147 19. y+ 3=2017 2057-4..3 — 12 
4 


2x+3=1512 2Wy+6=104 32n+4=1713 MWy+9H=25 
16 


25.6+x= 1610 _ 269+ y= 101 27.8 +x=22113 28.44% =27 
230 


29. 18 = x + 315 30. 20 =x +416 31. 14=>x+68 en 
$38 


iY 


= 
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Solve. 

lLx—2=79 2x—5=49 3. 4% — 9 — is ye T=3 
10 

5. y—6=511 6. x —4=610 ly es 8. 4% — 2 ae 
16 


oe — Ge Ne + 6=— 137 My t 7s gen ewes 
13.n+8 = 146 14. x + 3 = 22 19 15. n + 9 = 2617 16 ae 
7% y—2=1719 18 x-—12=4254 19. y +6 = 35 29 a 
Mile — 6 =) 2/33" 822 y ae 40033 23. . Sale = 1230 Ay pe 
23.20=16+x4 2% 12=x-—719 27.15 =x-—217 2. a) = aes 


29.36 =y+927 30.40=x—-— 1656 31. 29=x—-— 1746 32. 48 =n + 26 
22 


For more practice, see page 409. 37 


§ 3- Solving More Equations Ss 


Solving a multiplication equation like 2x = 16 should be no problem. 


All you do is divide both sides by 2. 


This is the same 


as Sx, Onli 2x 16 


EXAMPLES oe eal So — 30 
ae 4] You might do ay 30 
3. Se these steps a 
in your head. 
x7 x=6 


When you see a division equation like Be = 12, you can solve it by 


multiplying each side by 3. 


ee 
3 

This gives you Sx, Ores g) = 3:12 
x 


= 36 
EXAMPLES a5 = 
2 4 
2 4 
se [0 x = 24 


Wa Classroom Practice \/M0 / M/A) M/A | A | M/A | | Bs) ss sa 


You want to solve for x. By what number would you divide each side of the 


equation? Solve. 


ie2x = 10 2.4% = 24 
Divide by 2; 5 Divide by 4; 6 
Sal 6. 8x = 8s 
Divide by 7; 3 Divide by 8; 11 
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GPa aie 4. 5x = 40 
Divide by 3; 6 Divide by 5; 8 

(Eee = 8S Se 12x = 36 
Divide by 9; 4 Divide by 12; 3 


You want to solve for y. By what number would you multiply each side of the 
equation? Solve. 


—— 1 == iy = bias 
Z 5 4 6 
Mult. by 2; 16 Mult. by 5; 45 Mult. by 4; 12 Mult. by 6; 30 
J J us wy 
13. — = 6 14.—=7 15. —- = 16. = = 12 
3 8 10 y 
Mult. by 3; 18 Mult. by 8; 56 Muit. by 10; 40 Mult. by 7; 84 


V/4 Written Exercises 0/M)/ Ml /M)/ MY / / @/ / Ml //  / f/f /4 
Solve. Do one step in your head, if you wish. 


Sample 2x = 18 


2x 1S You might do this step 
Z 2 in your head. 


Siete 
A 1.3x=124 2. 5x = 15 3 30 =e 4. 4a = 32 
8 
Seon = 72 12 6. 4y = 16.4 ie Ue = 2S in pe =e 5) 
5 
9. 2x = 20 10 10. 3x = 155 Il. 6p = 18 3 Pi 7) 
4 
13. 8m = 24 3 14. 6x = 48 8 15. 7n = 497 16. 4a = 36 
9 
17. 9a = 81 9 18. 8x = 729 19. 9x = 108 12 20. 10a = 100 
10 
21. 7x = 91 13 22a — 84 7 23. 8x = 112 14 24. 9b = 513 
57 
25. 3b = 540 180 «= - 26. 1m = 231 21 21 ty = Woes 28. 4m = 244 
61 
Solve. Do one step in your head, if you wish. 
29 == 9 302 8h 11 2 
5 18 3 8 24 A 44 5 735 
33. 2-954 Bul, Ee 35. £ = 6 4 Se 
6 5 7 21 5 12 is 424 
ay ee ee 39. = = 8 56 AN =i 
5 15 5 020 - 3 33 
a X= 8 2G as (0 43 coe AVA 
6 48 9 81 9 72 10 13 130 
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Think of an INPUT-OUTPUT machine. Tell what is missing in the table. 


Sample 1. 2. 3. 4. 


Subtract 4 | Subtract 2 Divide Divide Add 6 
Operation from from both sides | both sides to 
both sides. | both sides. by 7. leony 2 both sides. 


5. 6. Te 8. 9. 
Subtract 6 Add 4 Divide Divide Add 7 


from to both sides | both sides to 
both sides. | both sides. by 3 by 8. both sides. 


Operation 


10. 11. 12; 13. 14. 


Add 3 Subtract 6 Divide Add 8 Subtract 7 
Operation to from both sides to from 
both sides. | both sides. by 7. both sides. | both sides. 


Solve. 


I5.x-—4=1014 146 y4+2=75 I17x%4+4=106 18 y—6=39 
I9.27—7=411 20.n4+8=179 21. x —7= 1421 22. y4+9=112 


Ee oa Oo, Ale as 90) 25. 8y = 162 26. n+ 6 = 3226 
jh) ee OG as ~ = 0 36 (Le Se 0 — 9 72 
7 4 5 8 


31.84 y=135 32. a—6 = 1824 33, x + 12 = 261434. y + 17 = 3013 


35. a — 15 = 12 2736. 12x = 484 37. m — 14 = 375138. n + 36 = 52 16 


39. = = 318 40. = 18 41. = = 6 30 42 = 


43. y+ 10=155 44. x —3 = 20 23 45. 9x = 273 46. 7n = 639 

A] 3) = 65.20 48. 7x = 426 49. 5a = 10020 30.9% = 9010 
51.74 x = 2013 52. a — 12 = 142653. x + 9 = 2810 S4ae sa ee 
B52 % —-3'= 182156) 4 7 = 26 19es-x =a 58. 2n = 104 52 
59.35 =x+728 60.29 =y—635 61. 54=9x6 6257 = 7x 1 


For more practice, see page 409. 


COD 
0 50) lege say) 
A HA 6} ‘e: SD 
Bf ope - or. < 0) 
Se s BR) Ao LPR y~ AL GOA SX, B® ea SSF, oa 
4 by ay SO, aD SOC Sf 9 a: So ss ork Ray S & 
Oo r) ) C? gt a) fod et +t — 
AY F-0) J iy AP AAD Ard PSSSECES Cc 
PY SR! OP? a) y Udy ey a7 ose Rone 
2, 
UR 


4 
What’s wrong here? A glass > full 2 A glass 5 empty jy 
Multiply by 2. Multiply by 2.; # 
A glass full - A glass empty f 
SIN SSIS, 4 
——~ —— —— On ee 


See page 2 of Answers to Odd-Numbered 
Exercises in the back of the book. 


lee — 3 = 19822 .a— 14 = 620 —m—4=7 
21 
Ait 2 = 1 nis eg — ie oe ee SS 
12 
fo = 7 — 5 10 1) = se 7 16 Lies i ce 1G) 
23 


10. 5b = 459 moe = 0507 iG = 36 
8 


ie. 4x = 12 3 oon = 9o 12 lia oe 
11 


ion = 5 15 17.£=7 42 
3 6 
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@ 4 - Equations with More Steps EEE 


In the last sections you studied equations that needed just one operation 
to solve. In this section you'll learn to solve equations which need more 
steps to solve. 


2 a5 


You'll want to get x alone on one side of the 
equation. First get rid of the 5. Then get rid of 


the 2: 
2% = 53 =3 
2x —5+5=345 Add 5 to both sides. 
LO 
a = > Next divide both sides by 2. 
a4 
It’s easy if you just take one step at a time. 
EXAMPLE 1 es 19 
3x+7-—-7= 19-7 First subtract 7 from both sides. 
Seo a by 


x=4 Divide both sides by 3 to get x = 4. 


EXAMPLE 2 6+ 2x = 10 
2x = 4 


'/4 Classroom Practice \/AN/M0/ M/A) M/A) M/A) A) 4s 


Tell what steps you would take to solve the equation. 


Sample 2x —5 =9 What you say: Add 5 to both sides. Then divide both 
sides by 2. 

1. 2x —4= 16 2. 3k — 2 = 8 3.2% = =9 4.7x =—2= 12 

Add 4; div. by 2. Add 2; div. by 5. Add 1; div. by 2. Add 2; div. by 7. 

Sage a 6. 3b+5=5 od eee 8. 89 +3 = 11 

Sub. 4; div. by 2. Sub. 5; div. by 3. Sub. 7; div. by 4. Sub. 3; div. by 8. 
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Solve. 


9. a 37333 10.2m +1294 TL 3x —4= 105 ae 


13.37+2=113 14 4y42 


143 15. S5a4+1=367 £16. 2x —9=3 
6 


17.45-3=134 18. 6x -1 


234 19. 8m+2=101 20. 6y +3 = 33 
5 


"/4 Written Exercises 0/M0/ M0 / M7 / M/ V/V) / / / / / f/f 


Think of two INPUT-OUTPUT machines. Tell what is missing in the table. 


A Sample 


: Add 1 Add 3 Subtract 1 Subtract 5 Subtract 1 
First f f f 
Cusine to to rom rom rom 
JP both sides. | both sides. | both sides. | both sides. | both sides. 
sx 2=10| 22 2=2 | 36 2=3 
Sasondl Divide Divide Divide Divide Divide 
0 : both sides | both sides | both sides | both sides | both sides 
peration 


by 2: lob Sh by 2: 


by) by 4. 


5, 6. 8. 
| input |2a—5 = 13 Sh — 9 = 31) aemeeG Sa + 7 = 55g eee 
Add 5 Add 9 Subtract 3 Subtract 7 Add 3 


to to from from to 
both sides. | both sides. | both sides. | both sides. | both sides. 


First 
Operation 


2a 2?=18 ?= 4c 2? = 12 8a 2?=48] 6n ?=18 


Recond Divide Divide Divide Divide Divide 
Onion both sides | both sides | both sides | both sides | both sides 
by 2. by 5. by 4. by 8. by 6. 

Solve. 
10. 2x —4=02 15% —8 = 73 12.2x+1=52 
13. 5x — 1 = 143 14. 3x —2 = 104 15. 2x —l1=74 
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16. 


19. 


22. 


ZS. 


28. 


SI; 


34. 


37. 


40. 


43. 


46. 


49. 


Sy 


3 5 = 43 17. 4x —7=12 18. 2x —4=8 
deen OAS 20..2%:-=5 = 1,3 i eget 
ox a Se= 113 23. 3x + 4 = 22 6 mdxt tel 
4y+7=275 26. 3y +2=82 ET ae ade 
Snel 9 2 29. 4n —7 = 13 5 So tol eee 
4y+7= 152 32. 6y + 4 = 34 5 BR Pate sol ee Ad 
2x —3=54 35, 8) 9 = 3373 $6. 24-5 = 1 
6s — l= 17 3 : 38. 30 = 7 =14 7 ee a 
yee 2 — 233 41. 5b-—9=216 ge OR ae 
4g | = 13°3 44. 8a+ 5 = 53 6 ee = 
3y + ll = 41 10 47.4% —=S=237 48, (80 ieee 
45+ 6 = 306 50. 3x — 5 = 28 11 oh 30 ee 
Ts 9 -=68 11 SRA ge Sy eam 


Write each sentence as an equation. Then solve. 


Sample 7 more than twice a number 


55. 
56. 
57. 
58. 
59. 


60. 


= 
GN 


re 


7 + 2n 


nN 
= 

— 
co WN 


Hou lea 
— 


= 


8 more than twice a number is 32. 
2n + 8 = 32; 12 


7 more than 3 times a number is 25. 
3n + 7 = 25; 6 
Twice a number BCT by 4 is ie 
+ 4 = 16; 
Five times a number jee by fF iS 53. 
5n — 17 = 53; 14 


When 5 is added to 4 times a number, the result is 17. 
4n+5 = 17; 3 


When 6 is subtracted from 3 times a number, the result is 21. 
3n — 6 = 21; 9 


C Can you solve this cross-number puzzle? 


Across 
ig =) 25. n — 50 = 1992 
3. m — 6 = 296 27. 3x — 21 = 1479 
5. w — 34 = 4295 28. 9b + 24 = 150 
8.a+ 15 = 49 
11. ms = 86 ine 
12. 52=n-—9 2 b+5=59 
13. b +9 = 874 3. x — 12 = 3909 
14. 3x = 39 4.m +6 =242 17. 2a + 9 = 2249 
16. 5x = 105 Ae xy 19. 4x — 9 = 175 
18. % = 51 ee 20. 3m + 4 = 67 
20. 2m — 19 = 39 D, Bie = 1S sel 
22. 3a + 11 = 341 10. 2y = 36 23. 9y — 47 = 43 
4. Sy +9 = 69 15. b — 56 = 3148 26. 6m + 11 = 137 


For more practice, see page 410. 


SELF-TEST 


Solve. 


i 3x —6=0 2 2.47 —3=73 SE Hep th 


4.57, +4 = 346 Set = DE 


7. 7s + 3 = 66 9 8. 5a + 4 = 59 11 se) 


10. 4¢ — 15 = 137 11. 2r — 9 = 31 20 12. 6x + 5 = 35 


45 


© 5-A Mind-Reading Trick Das 


Here’s a trick to play ona friend. You will ask your friend to 
think of a number, then give some steps to compute. Then 
you'll ask for the result. Like magic you'll be able to find your 


friend’s original number! 
This is how your friend’s This is your 
arithmetic might go. algebra. 
4 


Step 1: Think of a whole number. n 
Step 2: Add 8. 2 ee 
Step 3: Multiply by 5. 60 S(n + 8) or 5n + 40 
Step 4: Subtract 37. 2 Oya ae 3 
Step 5: Multiply by 20. 460 20(5n + 3) or 100n + 60 
Step 6: Tell me your answer. 460 100n + 60 
To find your friend’s original number, solve. 460 = 100n + 60 
400 = 100n 
COMPARING ALGEBRA AND ARITHMETIC 
Arithmetic Algebra 


1. Algebra is more powerful 
than arithmetic. 


2. Algebra is often easier than 
arithmetic. 


CAN YouUdouble cah Youdouble , 
739 in Your head? IW Your head? 


¢ 
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Copy and complete. 


Arithmetic | Algebra 


Think of a number. 
Multiply it by 5. 
Add 4. 

Multiply by 20. 
Subtract 80. 


Think of a number. 
Add 9. 

Multiply by 4. 
Subtract 30. 
Multiply by 25. 


Think of a number. Think of a number. Think of a number. 

Add 8.7 +8 Add 5.n +5 Multiply by 5. 5n 
Multiply by 2. 2n + 16 Multiply by 2. 2n + f10 Add 6. 50 + 6 

Subtract 6. 2n + 10 Subtract 6. 2n + 4 Multiply by 4. 20n +/24 
Divide by 2.2 + 5 Multiply by 5.107 +20 | Add 9. 20n + 33 

Subtract 5. Subtract 4.107 + 16 Multiply by 5. 100n }+ 165 


Result: 9 Result: 56 Result: 1365 
Original number: _? 9 Original number: _? 4 Original number: _?'2 


6. Make up a mind-reading trick of your own. 


B 7. Try this mind-reading trick on a friend. 


The steps are given at the right. After all Think of ene 


the steps are computed, tell your friend dagen 210 
Multiply by 2. 2n + 20 


that the final answer is 20. It will always be 


20. Why? 


n + 20 — rn always equals 20. Add 5. 2n + 25 


Multiply by 4. 87 + 100 

Add 60. 8n + 160 

Divide by 8.» + 20 

Subtract the original number. 3 
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— 6° Combining Tems ie 


Sometimes you have to combine like terms to solve an equation. 


3 7 = 19 
4 a —12 Subtract 7 from both 
7 4 sides to get this. 


Divide both sides by 


These two terms 
can be combined. 


be 


3 to get this. 


It is a good idea to check your work. Substitute your solution, 4, for x 
in the equation. 


Check to see that both 
sides are equal. 


8x = 5x +7 = 19 


(8-4) — (5°4) 47 
39 =20ER 7 
ie 

19 
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Solve. Check. 
A 1. 4a + 9a — 6a = 42 6 2.6y —4y+ y= 186 Be koa 1 SE 


4.9 + 6a — 2a = 213 >. 8042 5d ee Oe ae 
7.134+5b5—2b=378 £8 8+4b—b=555 oe ae eee 
10. 8x +4—3x=244 11. Int+243n= 121 Te ee 
13. 4x +5x—3=152 14. 4x-—x+1=227 Il + OX a 
16. 12 = 3c —12+5¢3 17.9 = 13x —7 —5x2 18285 — ne 
19. 18 = 8y—7—3y5 20. 21 = 4a — 3a + 6a3 BS Ee 


2222) =a — 3 — 7s 23. 32 = 8x + 4—4x%7 24.7 =3a+ 5a-—at7 
0 
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Write an equation. Solve. 


Sample Twice a number plus 3 times the number is 55. 


i i ee 
2X = 3x = OS 
5x° =D 
coe || 


25. Four times a number plus 3 times the same number is 63. What 
is the number? 4x + 3x = 63; 9 


26. The difference between Ty and 3y is 20. Find ee value BT) y. 
3y — 


27. A number is doubled, then 5 is added. The ae is 73. Find 
the number. 2x + 5 = 73; 34 


28. A number is multiplied by 3 and then 7 is subtracted. The result 
is 83. Find the number. 3x — 7 = 83; 30 


29. I am thinking of a number. When I double it and add 9, I get 
25. What is the number? 2x + 9 = 25; 8 


30. I am thinking of a number. When I multiply it by 3 and 
subtract 11, I get 37. What is the number? 3x - 11 = 37; 16 


31. Eight more than twice a number is 24. What is the number? 
2x + 8 = 24; 8 


For more practice, see page 410. 


SELF-TEST 
Solve. Check. 
ly Se ies ee Se 2a — 2a a 42 1 3. § —3 + 4s = 123 


4.8 =n+3n— 248 5S. 46 = 5x +x + 165 6. 9a + 2 — 6a = 35 


Write an equation. Solve. 


7. Three times a number plus five times the same number is 40. 
What is the number? 3x + 5x = 40; 5 


8. A number is doubled, then 9 is added. The result is 23. What is 
the number? 2x + 9 = 23; 7 
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§ 7- Writing Algebraic Expressions i 


Before you can use algebra to solve real-life problems you will need 
practice in using variables to translate sentences into equations. 


The Sox won 15 more games than they lost. 
Let x be the number of games lost. 
Write an expression to show the number of games won. 


The number won is 15 more than the number lost. 


| | 


The number won = 15 + x 


So, the number won is 15 + x. 


Here are some more examples. 


EXAMPLE 1 Joanna has twice as much money as Barb. 
Let x be Barb’s amount of money. 
Then _?_ is Joanna’s amount. 


Joanna’s amount is twice Barb’s amount. 
Joamumass amount = 2. - x 
So, Joanna’s amount = 2x. 


EXAMPLE 2 Let x be a whole number. 
Then the next two whole numbers are _? and _? 


The next two whole numbers are x + | and x + 2. 
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1. The Cardinals won 6 more games than they lost. 
Let x = number of games lost. 


Then _? = number of games won. 
x+6 


2. The Tigers had twice as many hits as the Yanks. 
Let x = number of hits by the Yanks. 
Then _?_ = number of hits by the Tigers. 


2x 


3. The length of a rectangle is 3 units more than the width. 
Bet x = the width: 
Then _? _ = the length. 


x +3 
4. Jo is 5 cm taller than Kathy. 5. Jo is 5 cm taller than Kathy. 
Let A = Kathy’s height. Let j = Jos height 
When = 2 = Jos height Then _2_ = Kathys hereht 
ae |e j= 2 
6. Alma is 3 years.older than Liz. 7. Alma is 3 years older than Liz. 
ete —Wiz's age, Ket a — Almas.ace, 
Then _? _ = Alma’s age. Then — 2 — = Wigssace: 
1+ 3 a 3 


8. Howard strikes out 5 times as often as Lucy. 
And Lucy strikes out twice as often as Raymond. 
Let K = number of times Raymond strikes out. 
Then _?_ = number of times Lucy strikes out, 2k 
and _? = number of times Howard strikes out. 10k 


Y/A Written Exercises 0/1 /M0/ / / / / M/ / M/ /  // 4 


A 1. Ted is 5 years older than Ned. 2. Ted is 5 years older than Ned. 
Let n = Ned’s age. eetqe—atied:s dae. 
then =27— Weds age. Theng= ae = Ned case 
n+5 t— 5 
3. Rose is 2.cm taller than Joan. 4. Rose is 2.cm taller than Joan. 
Let 7 = Joan’s height. Let r = Rose’s height. 
ven Rose S herght. Then = =) Joan's neisnit: 
j+2 r—2 


Sl 


5. There are 5 more girls here than boys. 
Let b = number of boys. 
Then = number of girls. 
b+5 
6. There are 5 more girls here than boys. 
Let g = number of girls. 
Then ES = number of boys. 
ae 
7. Pete has three times as much money as Mike. 
Let x = Mike’s amount of money. 


Then _? = Pete’s amount of money. 
3x 


8. There are 200 more students than teachers. 
Let x = number of teachers. 


Then _?_ = number of students. 
x + 200 
9. The length of a rectangle is four times the width. : 
Let x = the width. | 
Then - = the length. 
x 


10. The temperature today is 5° higher than yesterday. 
Let ¢ = yesterday’s temperature. 
Then _? _ = today’s temperature. 
+ 5 
11. The Trojans scored 3 times as many touchdowns as the Warriors. 
Let x = number of touchdowns scored by the Warriors. 
Then _? = number of touchdowns scored by the Trojans. 


3x 


12. The Rams have won 4 more games than they have lost. 
Let n = number of games lost. 


Then = 5 = number of games won. 
i or 


13. Sam is x years old. 
How old will he be next year? 
x+1 
15. Roger is r years old. 
How old was he last yea 
ee 
17. Al has $5 more than Ben. 
Ben has $6 more than Carl. 
Let x = Carl’s amount of money. 
Then _? = Ben’s amount, x + 6 
and _? = Al’s amount. x + 11 


19. Cindy is 2 years younger than Dale. 
Let c = Cindy’s age. 
iene — Dale ssaseqe i. 2 


Next year, Cindy’s age will be —? 
e+1 


20. Let nm = an odd number. 


14. 


16. 


18. 


Judy is x years old. 
How old will she be in 4 years? 
x+4 
Kate is k years old. 
How old was she 3 years ago? 
k—3 


Denny is 3 cm taller than Ed. 
Franco is 2cm shorter than Ed. 
Let x = Ed’s Weightsingenn 

Then _? = Denny’s height, x + 3 
and _? = Franco’s height. x - 2 


and Dale’s age will be _? 


c+ 3 


Then the next two odd numbers are _? and _? 
n+2 n+4 
21. Let x = an even number. 
The next two even numbers are _?_ and _?_. 
ae cee a 


22. Frances won one game more than Keith. 


Will won twice as many as Frances. 


Let A = the number of games Keith won. 


Then _? 
ayoval 2 


This is a street map of a certain town. 
Annie lives at A, Bren lives at B, Curt lives 
at C, and Don lives at D. How can each 


person get home without running into 
another person’s path? (They must walk 


along the streets. No shortcuts!) 
Answers may vary. See page 2 of 


= the number Frances won, k + 1 
= the number Will won. 2(k + 1) or 2k + 2 


™ 8- Applied Problems and Puzzles i 


Now you can use what you have just learned to solve problems. 


A basketball team played 35 games. 
They won 7 more games than they lost. 
How many games did they win and lose? 


Let x = number of games lost. 
Then x + 7 = number of games won. 


number lost + number won = 35 


B + Fae == 35 
(ROE = 2S) 
De = bs 
x= 14 
Answer: x = 14——>14 games lost 


x +7 =>2)1——72) games won 
Check: games lost = 14 


games won = 21 
total games = 35 


A Guide for Problem Solving 


. Read the problem. Read it more than once if you wish. 


2. Let a variable stand for one of the unknowns. Show the 
other unknowns in terms of that variable. 


. Write an equation and solve it. 


4. Answer the question. 


. Check your answer. 
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EXAMPLE 1. Read the problem. 
Al has twice as much money as Chip. 
Together they have $78. 
How much money does each have? 


2. Let x = amount Chip has. 
Then 2x = amount AI has. 


3. Chip’s amount + Al’s amount = $78 


x ie 2x = 78 
Soe se hs 
x= 26 


4. Answer, = 26 Chip has: $26: 
= 2 Al hase 352” 


5. Check: 26+ 52=78 // 


V/A Classroom Practice V/A) /Ml/M/ i / Ml) l/l / T/T / / @/ / / i 4 
Aim = ee 


1. There are 15 more girls than boys in a summer camp. ie = ay 
There are 135 campers in all. 
How many boys and how many girls are there? 60 boys, 75 girls fp + btIS 7 (3.5 


2. Janet has three times as much money as Peter. BA P= Reset Ss 4 
Together they have $40. Bic = gots A 
How much money does each have? Peter has $10. Janet has $30. p mp 2 C40 
YP= 40 
P=10 
"/A Written Exercises 0/M1/Ml/ M0 / M0) M/ / 0/0 / | M0 (fl | / t/a 
A 1. There are 800 students in Central School. het b ae bo Ss : 


There are 32 more girls than boys. SS 7) gute 
How many boys are there? 384 boys Be base = ome 


2. Carmen’s golf score is 6 strokes less than Linda’s. Le eee 
Their two scores total 168. 


What is each girl’s score? Linda: 87; Carmen: 81 |e Crna 
K+Lh-¢6 = 16% 
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3. South High School has 85 students more than North High School. 
The total number for both schools is 1495. 
How many students are at South High? 790 students 


4. The Flyers played 78 games. 
They won 16 more than they lost. 
How many games did they win and lose? 
won 47; lost 31 
5. A baseball team played 23 games. 
They won 5 games more than they lost. 
How many games did they win? 14 games 


6. Luis has $48 more than Ed. 
Together they have $200. 
How much money does each man have? 
Ed: $76; Luis: $124 
7. A hamburger has twice as many calories as a cup of soup. 
Together they have 495 calories. 


How many calories are in each? 
hamburger: 330 calories; soup: 165 calories 


8. An apple has twice as many calories as a peach. 
The two fruits together have 105 calories. 
How many calories are in each fruit? 
peach: 35 calories; apple: 70 calories 
9. The A’s played 153 ball games. 
They won twice as many as they lost. 
How many did they win? 102 games 


10. The Bears scored a total of 63 points in their first two games. 
They scored twice as many points in the second game as in the first. 
How many points did they score in their first game? 21 points 


Consecutive numbers are numbers which follow each other in order. Solve 
these problems about consecutive numbers. 


11. Find two consecutive whole numbers which total 75. 37, 38 


12. Find three consecutive whole numbers which total 75. 24, 25, 26 


B 13. Book B is twice as long as book 4. 
Book C is 30 pages longer than book B. 
Together the three books have 280 pages. 
How long is book C? 130 pages 
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14. There were 90 people at a party. 
There were 4 more men than women. 
There were 10 more children than adults. 
How many children were there? 50 children 


C 15. “We made $150 profit,” said Liz. “How do we split it up?” 
“Well,” said Sue, “You worked twice as long as I did, 
and Wendy worked three times as long as I.” 
How much should each girl get? sue: $25; Liz: $50; Wendy: $75 


WOLLO Be SORBERT ZANGOX 
OVER IN WAYCROSS, 


IT SAYS 
LET % EQUAL 
THE UNKNOWN. 


HE'S UNKNOWN 2 
THE BEST. 


MARK ME 
DOWN FOR 
ANOTHER. 


© 1970, by Walt Kelly. Reprinted by permission of Simon & Schuster, 
Inc. 


For more practice, see page 410. 
SELF-TEST 


1. Jan is 3cm shorter than Tom. 2. Vera is 3 years older than Len. 
Let m = Jan’s height. etx. — Wenenace: 
Then _? = Tom’s height. iene Veraseace: 
m+ 3 x+ 3 


3. Peg has $37 more than Hal. 4. The Reds played 162 games. 


Together they have $175. They won' twice as many as 
How much does Hal have? s69 they lost. 


How many games did they win? 
108 games 
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W@ 9- Variable on Both Sides of the Equation EE 


In this section we shall consider equations with the variable on both 
sides. You'll use several steps to get the variable alone on one side of 
the equation. 


oe 8x = 10 + 3x Check: 8x = 10 + 3x 
8x — 3x-= 10 + 3x — 3x S°2 | 108 3-2 
x a 16 | 10+ 6 
x = 2 16 \/ 


Sometimes it’s easier to get the variable alone on the right side of the 


equation. 
15 43 =k Check: 15 -—4x=x 
15 —4x +4x =x + 4x se 4s 350/23 
15 = 5x Se 12 
bees 3 / 


Sometimes you may want to skip some steps when solving an equation. 
Remember to skip only those steps that are easy for you to do in your 
head. 


All steps given Some steps skipped 
Ox — eee: Ox — 7 = 4 eas 
6x — 7 +7=4x4 134+7 6x = 4x + 20 
6x = 4x + 20 ao 
6x — 4x = 4x + 20 — 4x a) 
25 =120 
Se (0) 


'/4 Classroom Practice \/M/M1/M/ M/ M/A) M/A) A/S i As 
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Tell what steps you would take to solve the equation. 


Sample 6x = 8 + 2x What you say: Subtract 2x from both sides, 
then divide both sides by 4. 


iL ox = 6 4 3x ey pe == De 24S a4y — 2) pee) eee 


Sub. 3x, div. by 2. Sub. 2x, div. by 6. Sub. 2y, div. by 2. Add 3y, div. by 5. 
ell ee a 6. 6 + 3b = 5b lala 44a yy Clie as Bl eS Bye 
Add 2, div. by 6. Sub. 38, div. by 2. Sub. 2a, div. by 2. Sub. 4c. 


"/4 Written Exercises 0/1 / M0 /M/ M/ / | M/ / / / / /@ / 4 


Solve. 

12x = 144+ %x14 2. (SOx oA 39% 5X 0 

4. 6y = 18 — 3y2 5. 4n = 21 — 3n 3 6 6 pnee 
We, oe = YD SG toes Saou — 6 —4% 2 9. Ce 
10.6 — 2% == 2 tlle = 3x =xa4 ye = in 
io) ox = 4 | 14. 10 + x = 6x 2 15. 10a 
16. 16 + 5a = 13a 2 17. 14 —6y = 8y 1 18: 95 Se 
19. 6y —3 = 3y1 20. 4x — 2 = 3x 2 2. 8 — 6 = Sn 
Bee SX — 9= 9 2%3 23, \2n— 20° = 2n 2 24. 1 me 
25. 6x —5 = 4x +97 26. 13x —7 =5x4+11 me es 
28. 4x +4=2x + 61 29. Ja = 3 = 3a + 32 0S 


31. 55 + 8 = 3b + 269 32. 18 + 3x = x + 306 33. 7 — 4x = 5x —2 
3 1 


34.5y+9=8y—-— 158 35. 7c + 9 = Ile — 3110 36. 8a — 5 = 3a + 25 
6 


Write an equation. Solve for the variable. 


Sample 5 times a number is 12 more than 2 times the number. 
a” No ee ee ee” 


5n = |y + 2n 
5n— 2n = 124+2n— 2n 
3n ale 
hae 


37. 7 times a number is 12 more than 3 times the number. 7n = 3n + 12: 3 
38. 4 times a number is 18 more than the number. 4n = n + 18: 6 


39. If you double a number and add 24, the result is 8 times the 
number. 2n + 24 = 8n; 4 


40. If you subtract a certain number from 30, the result is 4 times 
the number. 30 - n = 4n; 6 


For more practice, see page 411. 59 


®@ 10 - Equations with Parentheses 


You can get rid of parentheses in an equation by using the distributive 
property. The equation will then be one you already know how to solve. 


EXAMPLE 1 4(x + 2) = 20 
4x + 8 = 20 Check: 4(x + 2) = 20 
4x +8 —8=20 —8 43 + 2) | 20 
Axa 12 4:5 
as) 20 / 
EXAMPLE 2 3(x — 1) = 2x 
5 Check; 3(x.— l= 
ee ee = 2 eS 3(33 — 1) | 2°3 
ox = 2x54 3 52 6 
Bex = 2s 25 — 2x 6 / 
ia 


Of course you may want to skip some steps after you have solved a few 
equations like this, but do that only if you are ready. 


'/4 Classroom Practice \/M0/M0/M/ M/ M/ / T/T Y/Y) MM iA 
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Use the distributive property to simplify. 


1. 3(x — 2) 2. 6(x — 1) 3. 5(x + 4) 4. 2(3x — 7) 
ox —G Ox —"6 5x + 20 6x — 14 
5. 4(2x + 3) 6. 2(1a+4)+a 7. 5(a-— 1) 4+ 5 8. 4(1 + x) + 5x 
8x + 12 3a +8 5a 4+ 9x 
Tell the first step you would take to solve. 
me — 3)=x 10. 2(x — 2) =4 Ih. 2% + 3) = 3x =4) 
2x -6=x 2x -4=4 2x +6 = 3x -— 12 
Solve. 


12. 3(x — 1) =6 13. 5(x + 2) = 15 14. 4(a — 2) = 3a +1) 
3 1 11 


"/4 Written Exercises 0/M)/M0/M/ V/V / / M/A) // / A/a 


Use the distributive property to simplify. 


Ae 130% —5) 2. 56 2a) 380% — 9) 4. 13 257) 
6x — 15 30 — 10a 16x — 40 21 — 35a 
5. 6(8y + 4) 6. 7(4x + 12) 7. 8(3 + 6b) 8. 9(2 + Sy) 
48y + 24 28x + 84 24 + 486 18 + 45y 
Solve. 
9. 2(x + 3) = 10 2 10. 3(2x — 1) =9 2 11. 2(6 + 2a) = 24 3 
Ge —2).— 09 13) 807 — 4) = 04 14. 6(x + 1) = 36 5 
15.267 — 5) = x 10 16. 3(x — 2) = 2x 6 17. 4(x — 1) = 2x 2 
~ 18. 3(y+ 4 =S5y6 19. 6(y — 2) = 3y 4 20. 233 — y)=4y1 
21. 4x — 3) =03 22. 2(2x + 2) = 6x 2 26) TG) top) = J 


24. S(x — 3) = 2x +36 25. 5(x — lL) = 74+ x 3 26. 7(x + 1)=9+4+ 5x1 


27. 4(y — 1) = 2 + 65 28. 3(x — 3)=x+15 29. 5(y + 4) = 2y + 20 o 


Solve and check. 


B 30. 6(x — 1) =3(x + 1) 3 31. 2x + 3) = 3(x — 3) 15 
32. B(x — 1) = 4(x + 4) 6 33. 1(2a — 4) = (a + 4) 3 
34. 3(a— 2) +a=2Aat l)4 35. 5(x + 2) =x + 6(x — 3) 14 
36. 4(m + 3) — 2m = 3(m — 3) 21 37. (a + 4) = 2a—4)+4a4 


For each equation tell which of the following is true. 


a. No number is a solution. 
b. One number is a solution. 


c. All numbers are solutions. - 


C 38. 2x +5)=3x¢4—xa 39. 6(2x + 3) = 209 + 6x) ¢ 
40. 1(x — 5) = 2(x + 5)b Al. A(x + 1) = 4x 41a 
Hemi 3) = 26x 1) 43. 2(8x + 6) = 4(4x + 3) 


For more practice, see page 411. 61 


W 11° Puzzles 


A piece of pizza has 50 more calories than a can of cola. 
Three pieces of pizza have as many calories as four cans of 
cola. How many calories are in each? 


Let x = number of calories in a can of cola. 
Then x + 50 = number of calories in a piece of pizza. 


number of calories in  — ~—‘ number of calories in 
3 pieces of pizza ~ 4 cans of cola 
3(x + 50) = 4x 
3-1 S0R— 4x 


150 = x Subtract 3x from both 
sides to get this. 


Answer: x = 150—— 150 calories in a can of cola 


x + 50 = 200 —— 200 calories in a piece of pizza 


Check: number of calories in 3 pieces of pizza = 3 - 200 = 600 


number of calories in 4 cans of cola = 4-150 = 600 _/ 


"/4 Written Exercises 0/MY/ M1 /MY/ V/V) / 8) Mf / f/f 


A 1. An apple has 30 more calories than a peach. 


62 


Five peaches have as many calories as 3 apples. 


How many calories are in each? 
peach: 45 calories; apple: 75 calories 


. A donut has 50 fewer calories than a glass of milk. 


Four donuts have as many calories as 3 glasses of milk. 


How many calories are in each? 
milk: 200 calories; doughnut: 150 calories 


. One number is 7 more than another. 


Twice the larger is 22 less than 4 times the smaller. 
Find the numbers. 18, 25 


. One number is 5 less than another. 


Five times the smaller number is | less than 3 times the larger. 
Find the numbers. 7, 12 


5. Maria has twice as much money as Paul. 
Paul has $8 more than Rocky. 
Together they have $104. 
How much does each have? Paul: $28; Maria: $56; Rocky: $20 


6. Rich is 3 years older than Carla. 
Ruth is twice as old as Rich. 
Their ages total 33 years. 
How old is each person? Carla: 6 yrs. old; Rich: 9 yrs. old; Ruth: 18 yrs. old 


B 7. Warren is 14 years older than Chuck. 
Next year Warren will be 3 times as old as Chuck. 
How old is Warren? 20 years old 


8. Francine is 6 years older than Carol. | 
Last year Francine was three times as old as Carol. 
How old is Carol? 4 years old 


C 9. See if you can solve this problem. 


“A MAN HAS A DAUGHTER AND 
A SON..THE SON IS THREE YEARS 
OLDER THAN THE DAUGHTER..” 


reserved 


“ PROBLEM 


by United feature Syndicate Inc 


US Pal Of —alleights 


ie 


15 TH 


© 1972 United Feature Syndicate, Inc. The man is 41 years old. 


For more practice, see page 411. 


SELF-TEST 


. 3x = 48 — x12 2. 6a — 3) = 125 3. 4(m — 3) =m +4 15 
9 


. Lou has twice as much money as Jo. 
Jo has $11 more than Sherry. 
Together they have $89. 
How much does each have? Jo: $25; Lou: $50; Sherry: $14 


. Al has twice as much money as Vic. 
Vic has $5 less than Connie. 
Together they have $125. 
How much does each have? Vic: $30; Al: $60; Connie: $35 
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ER CORNER 


Metric units such as the milligram (mg), gram (g), and kilogram (kg) are 
used to measure quantity. 


1000 milligrams = | gram The prefix kilo- 
1000 grams = | kilogram means “1000.” 


The prefix milli- 


i 
fee 
1000 ° 


means “ 


Here are some objects usually measured in grams or milligrams. 


e 


rv? 
4% 


1. Check yourself against the following tables. 


AVERAGE NUMBER OF KILOGRAMS FOR STUDENTS OF GIVEN HEIGHTS 


Girls 


Boys 


Number okiogans | 4 [99] | 8 [@[ 6 | 


Remember, these are only average measures. People can vary a great 
deal because of bone structure too. 


2. Study the first table below. Estimate the objects in the table at the 
right. Check with the answers at the foot of the page. 


Ping-Pong Ball ; Baseball 
Hockey Puck Basketball 


Soccer Ball Tennis Racket 
Baseball Bat Badminton Shuttle 
Bowling Ball , Heavy Shot Put 


3. Estimate the following items as best as you can. The answers are 
given at the foot of the page. 


3} ¢ Jenny ‘3 ¢ Auuog ‘347 
FIOD ‘848 AL ‘3 007 YOO :3 OF NUpEmM “E 3X J IN_ 1oYS AavaH ‘3 ¢ apNYS 
uojuIUpeg {3 OSE 1OyORY sIuUd] ‘3 YOO [TeqQleyAseg {3 OS] [Teqeseg ‘7 :sIomsuy 
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74 Reviewing the Chapter '/M)/M)/M/M/M)/ M/ @/4 


Solve. (See pp. 34-45.) 


5 — 1318 0, 

4. 5m — 357 5, 
b 

7. —=—714 8. 
2 

10. 5a +9 = 394 11. 

Mae 7 = 172 14. 

ieee 2 4 — 4012 17. 

19. <= 1470 — 20. 

22. 9n + 4 = 586 23. 


Write an equation. Solve for the variable 


25. 7 more than twice a number is 25. 2n + 7 = 25;n =9 


26. The difference between 9y and 3y is 42. 9y — 3y = 42; y=7 


Complete. (See pp. 50-53.) 


27. Lea is 5 cm taller than Jose. 


x +9 = 2415 
2x —7=98 

Je 

== 1)i3 339 

3 

3x — |] =} 5221 


9=x+712 
6 — Ss 
i Dilaag 
q 

ope dL ee OS 


. (See pp. 42-45.) 


Let x = Jose’s height in centimeters. 


iene: e— I cashercht 
ES 


28. Amy is 3 years older than Becky. 
Eciva — "Aimy seace, 
Then 4 = Becky’s age. 
re 


29. Jake has $3 more than Marie. 
Marie has $6 more than Hank. 


Let h = Hank’s amount of money. 


Then _2?.. = Marie’s amount of 


money, h + 6 


and _? = Jake’s amount of money. h + 9 


Soo 4 
8 
5 
92! Joe 
4 


12. 8y — 15 = 4] 
15. 25 =5—9 
34 


1800450 
13 
Die = 1272 
6 


Ayo =e 
13 


O/M)/ MT) Y/Y) A) A) A) A A) A) s/s as a 


Solve. (See pp. 54-57, 62-63.) 


30. Marta has 3 times as much money as Phil. 


31. 


32. 


33. 


35. 


36. 


Together they have $44. 
How much does each have? Phil: $11; Marta: $33 


The Tigers played 48 games. 
They won twice as many as they lost. 
How many did they win? 32 games 


There are 900 students in Wayne High School. 
There are 20 more girls than boys. 
How many girls are there? 460 girls 


A board 400 cm long is cut into 2 pieces. 
One piece is 66 cm longer than the other. 


Find the length of the shorter piece. 167 cm Gu? SS 
- Mona has $8 more than Cindy. Cy ; ale a * 
Cindy has twice as much money as Bert. S an ~ 


Together they have $63. 

How much does each have? Bert: $11; Cindy: $22; Mona: $30 
I'm thinking of a number. : 
If I add 7 to it, then multiply by 3, I get 36. 


What is my number? 5 


I’m thinking of a number. 
If I subtract 8 from it, then multiply by 6, I get 24. 
What is my number? 6(n — 8) = 24; n = 12 


Solve and check. (See pp. 58-61.) 


37. 8x = 25 43x 5 en op Sa) Se 
Bomgx — 10 = 2x 2 40. 3y + 12 =7y3 
Himsa = 6 = 5a + 24 5 ty), ih ean G 
Bae — 4) = 2m — 27 44. 5m +7 =3(m +5) 4 
45. x —3 —4(3 —x)3 46. 6(y + 2) = 5y + 186 


A permission-to-reproduce chapter test can be found on page T12. 67 


Cumulative Review 


Simplify. 

1. 9a —5a+7 2. 4x + 3y — yy + 5x Bh Sele Im Bo (3° w 
4a+7 Ox + 2y 10b%c 

4. m(3m)(9m) 5S. 13 + 9f — 9t + 6 6. 3(a + 4) — 12 
27m3 19 3a 

7.4n+ ll —n-+ 13 8. 7(2a)(4a) , 9. 2x + 9y —x —5y 

3n + 24 56a? x + 4y 
9m a 
100-12 |e peal 6-4. 
0 ) x Bie 1236 6 00 


State the expression without parentheses. 


12, 5a 13) 14. 9(2a + 7b) 15. 6(7m — n) 
5x — 65 18a + 635 42m — 6n 


Tell which of the numbers shown in color is a solution. 


16. x — 11 = 18 29 7.9.29 17.b + 2 2342 10, 11, 12 
18. 5m + 10 = 55 9 Sls JB BGR ee 0, 2,4 
Complete. 


20. Anthony is 5 years older than Leona. 
Let a = Anthony’s age. 
When = = Leona s age. 4 — 5 


21. Rhoda is 2 years younger than Stacy. 
Vets = Stacy's age. 
hens = Rhoda’s age. > — 2 


Solve. 
22, x + 9 = 3 926 23. a — 15-=7 22 24. 23 =y+ 815 
25. 7n = 84 iz 26. 8b = 120 15 2). 6b — 7 = 479 
nr x a 
_—= 29. — = 6 30. —- =2 
28 ) 00 5 30 19 38 
SI Sy + 7 — 3y = 53 23 32. 3(x + 5) = 8x 3 33. 9(m — 3) = 5m +99 


34. Lucas has $13 more than Brenda. 
Together they have $93. 
How much does Lucas have? $53 
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Re 
5 a a a a RP SSS SSS SSS 


Here’s what you'll learn in this chapter: 


— 


. To compare integers. 

2. To draw the graph of the solution of a simple 
equation or inequality. 

3. To add, subtract, multiply, and divide positive 
and negative numbers. 

4. To simplify expressions. 

5. To find powers of positive and negative numbers. 

6. To solve equations involving negative numbers. 


Chapter 3 


Positive and 
Negative Numbers 


| 
7 a = 


i) 

As asia 
<o PA ae A) 
sag 

Sx Ae 


Zs 


™ 1- Positive and Negative Numbers 


The number line is often used to picture numbers. 


0 1 2 3 4 5 6 


In algebra we use numbers to the left of zero too. 


—4 =6) ae =1 ? 1 2 3 4 


negative numbers zero positive numbers 


The numbers shown on the number line above form the set of integers. 


We write 


Positive numbers can be : 
i ; JL) ie D 
written in two ways. 5 


Positive and negative numbers are used in 
talking about temperatures. You can see that 
a thermometer is really like a number line. 


10° below zero, 
or —10°. 


A number line helps to show relationships between numbers. 


—4 =o rae “aa 0 1 2 3 


-4< -2 1> -3 


| —4 is less than —2 | 1 is greater than —3 
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EXAMPLES Compare —3 and —2. Compare 3 and —4. 


Wi 


Ws 


—3< -2 3 > -—4 


Classroom Practice \/ M0 /M0/M/ | I / M0 / Ml / M0 / Mt / T/T / M/s v/s As 


i. 253i iS sceerel 2a 24 stead 3. +30° temperature 

positive 30 negative 4 means 9 

30° above zero 

+) 10 isicad =a 5. If +20 means a gain, 6. If —5 means a fall, 

peg euve te —20 means _? _ +5 means _?_ 

a loss a rise 

Read aloud. 
fa > 3 ames Uae 9 -—4< -—2 10. —2 > —4 
4 is greater 1 is less —4 is less -—2 is greater 
than 3 than 5 than —2 than —4 


Written Exercises 0/M1/M0/M/ M/ / / / / / /  / t/t 1/4 


a 


Write a positive or negative number. 


1. a temperature 25° above zero +25 2. a gain of $20 +20 
3. a loss of $10 —10 4. a gain of 5 points +5 
5. an ocean depth of 200 m- 200 6. a loss of 7 points -7 


Compare the numbers. Write > or <. 


fa—3> 2 0< $2) 3 < 95259,7 0 2 10.. 3 7 Sa 
Il. -—1 ? -—4> 12, —2 ? 5< 13. —4 ? 4< 14. -2 ? -3> 
I —6 2? 3< 16. —2 ? —-1< 17.7 2? -—8> 18. -—5 ? -—2< 


19. A diving bell is 274 meters below the surface of the water. Write 
this depth as a positive or negative number. -—274 


20. A plane flew from a city 30° North 
latitude to a city 30° South latitude. 
Through how many degrees did it fly? 


egreés 


21. Find the latitude of your hometown or 


= sign. Answers will = location. 
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© 2- Inequalities and Graphs ee 


The number line is useful for picturing a solution of an equation. 


ee <—_+}—+—_+ —+—_ + —+_ + + +> 
ae —3 


Think about inequalities. Sometimes there are an unlimited number of 
solutions. Take the inequality x < 8. 


Some solutions: 7, 6, 5, 4, 3, 2, 1,0, —1!, —2, —3,... 


means “and so on” 


More solutions: all numbers between 8 and 7, between 7 and 6, . 


In order to show ai/ the solutions, we make a graph like this. 


x<8 


Study these examples. 


EXAMPLE 1 Graph the solution of x + 3 = 5. 
yee 3 = 5 
x—2 = =f = 2 7 ® Fy 2 8 & & 
EXAMPLE 2 


Graph the solutions of x > —2. 


EXAMPLE 3 Graph the solutions of x << —1. 
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"/4 Written Exercises 0/M0/ M0 /M/ 0/0) / / (t/t /& 
Graph the given numbers. Write an inequality to compare them. 


= | ot ee 
Sample | ee 0 , Se se 


Al. —2,3 jy Uh) 3. —1, —6 4.7, —-2 5. 5, —4 

-2 <.3;3 > -2 -§ <0;0>-5 -6<-1;-1>-6 -2<4 9,7 > -2 4 745 5) 
6. —7, —1 7. —1, —7 8. 0, —4 9. 8, —8 10. —5, —2 

SJ <—-1;-1>-7 -7<=1;-1>-7 -4<0;05-4 -8< 398 5) 342 4. 


Graph the solution of the equation on the number line. 


fLx+l=76 2.47 = 257 13..%45:6 =) 2 14, 5 = 10 5 


15. y-—-6=28 146.a+3= 129 Wo xe 6 410 18. y-—2=79 


Graph the solutions of the inequality on the number line. Check students’ drawings. 


197 x > 2 20. x >0 21.x< —2 2200 = 
DS. x =<}: 24. x > -3 2D ree 26: xX > 2 
27. y> —1 28. x <4 29. y< —l 30. xa 


Write an inequality to compare the three numbers. 


Sample Compare —3, 1, and —4. —-4< -3< 1 
B 31. 0, —4, and 4 32. —1, 2, and —6 33. —3, —5, and 0 
“AZ 0 4 6.21 2 -5 < Gro 
34. 3, —5, and —6 35. —4, 6, and —2 36. —2, —1, and —6 
-6<-5 <3 rer: =6 2-2 <7 


For more practice, see page 412. 


SELF-TEST 
Compare the numbers. 


ISG 2 —7] > Deo. 4) =< 3 6 4-47 0< 


5S. —2 2? 4< 6) —3$ 2 7-9 2? -5< 8. —7 ? —10> 


Graph the solutions of the inequality. Check students’ drawings. 


ee > 5 10. x > —6 Il. x< —4 12.) X26 
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3° Addition oe 


Addition can easily be shown on the number line. 


a eee 


223 — 5 


\ —oed The sum of two positive numbers is positive. 
[N= The sum of two negative numbers is negative. 
= - 


Suppose in a football game you gain 5 yards, then lose 5 yards. 


nS 
teeter — || rt 
=20-1O 1 2 02s 6 5+ (=3)=0 

Suppose you gain 8 yards, then lose 2 yards. 

You gained _) 

more than 8 ‘ca 

you lost. asa. 7 a a ae 

ee is =) 0 | 8 2 4 5 BP e ae) = 

positive. 
Now imagine that you gained 5 yards but lost 9 yards on the next play. 

You lost a9 

more than a 

you gained. a ae eg 

The sum is 5+ (—9)= —4 


negative. 


\ —ad The sum of a positive number and a negative 
[N= number may be zero, positive, or negative. 
equi» 
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EXAMPLES (-6)+4= -2 S35 


W/4 


Wd 


(=3) + (-2) (—5) +5 =0 


Classroom Practice '/M0/M1/M/ M/ 4/4 / MY / M/A / M0) MY) | Mi 4s 


Read the sum from the number-line drawing. 


WL: a =e 
pe ee ee eee 
0 
eo 
2: eee 
a a ee ae ee a 
0 
5 
3. vie ae ee 
<—_+—_}+_+_-+—_+—_+_ +--+" +#+- 2 
0 
3 ee ae 
4. ee ee 
ee ee ee ee 
0. 
Written Exercises 0/MV/ MV / 47/0) / M / M0 / I / Ml / | M/  / l/l /& 
Add. Think of a number line. \ - 
1. —2 + (—3)-5 jp Sa 4) 3. —44+ 3-1 gp Bae = 4) 
5. —6+(—-2)-8 62+4(-2)0 T= 8 0-8 8: =f (3) 
9. 6 + (—3)3 10m 5 (— 4) 9) eas Pe so Gy 
13; —2+(—4)=-6 14: 0 4 (—9)-9 15. =Te 16. —3 +7 
17, —5+(-1)-6 18. —64+(—4)-10 19. —8 + 80 20. —2 ne 
p44 (=4)o = 22.6 + (—6)0 23.344 (=9)—6 | 24s (—8) 


25) —7 + (=2)-8 26. =5 4 (—12) =17. 27. 6 4(— 1) 5 ee 
6 


Add. 
E95 + (—2) + (—6)-3. 930, 10 4 2 (5) 13 eee eee 
=| 


RemaoriG 6 (22 33. 9 + (—6) +710 $4. 12 + (12) 20 
0 


a 


8 4-Subtraction 


Every number has an opposite. 


| 
= a SS SS SL en 


=e) 0 8 


The opposite of 8 is —8. —(8) = —8 
The opposite of —8 is 8. —(-—8)= 8 


You'll use this idea of opposites in subtraction. 


If you have 3 and subtract 2, a 
you can show this on the 
number line. —-5 -4 -3-2-1 012 3 4 5 
3.2 = | 
You know that the sum of 3 Se 
and —2 is also 1. 
af ee ||) es 
36 (2) = | 


You can then write the following equation. 
ea SY I 2) 


Let’s consider another subtraction. 


If you have 4 and subtract 
7, you can show this on the 


number line. — -4 -3 —2-1 0 1 2 3 4 5 
a 
The sum of 4 and —7 is ee 
also. — 3: 
=) =—4@ =3 =—2—| © 7 2 8 4 & 
Ng | et) 


Beef) Tent G. 
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We can write a rule for any subtraction. 


= To subtract any number, we add its opposite. 
i) 
IS my 


EXAMPLE 1 5—2=5 + (—2) 
= 3 


EXAMPLE 2. —3 —5 = —3 + (-—5) 


—8 


EXAMPLE 3. 6 — (~3) = 6 + (3) 


EXAMPLE 4. —4 — (6) 


aes (6) 
2 


'/4 Classroom Practice \/M0/MY/M/ / M/ / MY) Y/Y) Y/Y) i As 


I the opposite of 21s _2_.-2 2. Ihe opposite of —2 1s a2 


3. The opposite of _? is 6.-6 4. The opposite of _? is —6.6 


Complete. 
5.2 —10 =2 + (_?_)-10 6. —2— 10 = —2 + (_2_)-10 
7. 2 — (—10) = 2 + (_2_) 10 8. —2 — (-— 10) = —2 + (_2_)10 
= M4 12 = ti 8 
9.8 —-17=8 + (_2_)-17 10. —8 — 17 = —8 + (_2_)-17 
—- ? -9g — eG 
Subtract. 
ieSG — 7 —1 12. —6 — (—7)1 13. 4 —9-5 14. 7 — (—2) 
9 


15. 3 — (—5)8 16. —2 — 8-10 17. —7 —(-—1)-6 18. —2 — (—10) 
8 
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"/4 Written Exercises 0/M0 /M0/ Ml) MM / / / / Ml / / M/ /t/ Mt / /4& 


Complete. 
A tt. 15— 10= 15 + (_?2_) -10 2. 10 — 15 
Se oa 16 (ee 7 ec ea 
—— eee) 
»4-—(-2)=44+(2.)2 
— 9 
btract. 
~2—3-1 8 1—5-4 95 6595-3 10. 
.—-3-—4-7 12, —5 —2 -7 13. —7 — 6-13 14. 
12 16. —1 —6 -7 17. 6 — (—2) 8 18. 
~3—(—5)8 20. 8 — (—3) 11 21. 5 — (—8) 13 jd, 
—2—(-—1)-1 4. —7—-—(—3) -4 25. —10 —(—4) -6 26. 
. —6 —(—5)-1i 28 —2-—(-—5)3 29. —8 —(-—6)-2 30. 
5 — (-—3) 8 32. 8 — (—4) 12 33. 7 — 10 -3 34, 
—2—5-7 36. 3 — 9 -6 37. —9 —(-—4)-5 38. 
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5 


Su 
I 


11 
5 


19 


oo: 


40. 


Solve. 


10S (S215 
2? 5 


—3 + ( A Vey, 
i= 10 


6.6 -—(-lh=6+( L 4 


Temperatures in Chicago range from about 8°C below 
zero in the winter to 29°C above zero in the summer. 


What is the difference in temperatures? 
37 degrees 


Temperatures in one place in the Arctic range from 
60°C below zero in the winter to 70°C above zero in 
the summer. What is the difference between these 


temperatures? 130 degrees 


41. Add 7 and 3. From the sum subtract 16. —6 
42. Add —4 and 9. From the sum subtract 10. —5 


43. From the sum of —7 and —17 subtract —77. 53 


44. From the sum of 35 and —50 subtract —3. —12 
45. A number is 12 less than —18. What is the number? —30 
46. A number is 100 less than 10. What is the number? —90 


For more practice, see page 412. 


V/A Mixed Practice Exercises 0/M0/M0/ M/ / 4/4 / / | / M// 4 


Add or subtract. 


Dees) 24 (2. =5 4 (aeons 43) 
5.8—(-l)9 6 -74+(-2)-9 7. -3-4-7 B48) 
mere = 4a ei. =) (25) 270 ie es 12. —5 + (-5) 
12 2.0 14. =8 (26) 23) 15. 4 lee 16. 6 + (—2) 
Mees 4a AR Paes 19-= 1 eine 20. 2 — (—3) 
21. 8—(—7) 15 22 -10—@Q)-12 23, -7 +(-2)-9 2A, ~3 — (4) 
Bomor= (6) 11). 260=12 = (=3) =9 27, Sen ioe 7 Gy) 
29.9 —(-2) 11 30. 8 +(-6) 2 31. 4—(—6)10 3% —12 — (9) 


SO ‘en's 
bd of bs] coy Say 
7 rf; oy oe >. 
° 3 o a cS’ 'e 
S Sh ay OD _. uy SRA SF ft Q 
wy of a Yo it mA & 0s X Sr SSIKy & ¥ 
fe 4 > fo ft Ay SSeT a es ~ S 
Ae, OM) 42 ie = CIiixor, —- ae .~ 4 y 
O & 4 ee AOI OADS S BIG AS Bas Rec oso aS ~~ Z 
Ora Cn) TON CRSP Usd = Ron. A 
aveg 


f A Dot Puzzle 


4 
4 
U 
PR 


cs 
Lox 


‘| @ e @ Bi 
» BYU 
¢ 3 . H 00 
% Copy these nine dots on a piece of paper. wf 
Y : : ; 
% Can you draw 4 straight lines through the dots so that e e e 9 
% each dot is touched? f 
f You must not lift your pencil from the paper. And be e e ome 
. id 
f sure you do not retrace a line or go through any dot f 
] 
f more than once. See page 3 of Answers to Odd-Numbered 
f Exercises in the back of the text. 4 
4 SS Sy, i“ 0 S75 sé Fase Q <<S! ING Ray Oh 4 
\ ee a Ty OF ee Erp css I aa er & y: Ry sR, J 


{7 
} 


i?) 
— 


@ 5- Simplifying Expressions Ds 


Do you remember when you studied the distributive property in 
Chapter 1? It allowed you to do the following. 


2(x + y) = 2x + 2y 

If you turn the equation around, you'll still have a true statement. 
2x + 2y = 2(x + y) 

The following equation is also true. 


3a+5a= (34+ 5)a 
=O 


The distributive property helps to explain why you can combine like 
terms. Of course you can combine like terms whether the coefficients 
are positive or negative numbers. 


All you have to do 
is to combine the 

coefficients of x for 
both terms. 


Combine the 
(—4 — 5)x coefficients of x. 
—9x 


Once you understand how like terms are combined, it is easy to do one 
step in your head, if you wish. 


S 

OQ 
(ao) 
a- 


EXAMPLE 1 2X SX (2 = 5X 


= 34 


2x + (—5)x 


coefficients of x 


EXAMPLE 2 —4x — 5x 


EXAMPLE 3 3 Ja = —4a 


Note that —5c? and 
2c? are like terms. 


EXAMPLE 4 —5c? + 2c? = —3c? 


82 


/A Written Exercises ©/MT/ 1 /M7/ t/t )/ Mt) /@/ @ @/@/ / M/& 


Simplify. 
eI, bs 6 Be Z20N eo 1s 3: 3X 
4x 13x 10x 
a ahs 5. 6y — Ty 6. a — 4a 
~2x af =o 
Te es ey le Soya) 02> = 8c 
2x? 4b 6c? 
10. —6y + 3y tia — 22 12. 7c? — 9c? 
—3y : ae) —2c? 
Se SI ee 14. —5b — 6b 15. —8a — 2a 
6x —11b — 10a 
fo. — x + 5x 17. 2n? — 5n? ISn—10y 4 
4x —3n? —6x 
19. y — 10y + 10 20. x + 3 — 3x 21. —3y + 3y + 1 
—~Sy + 10 Syyece ek 1 
22. —7x — 8x — 2 23. —6x — (—7x) 24. 10x — (—7x) 
—15x -— 2, ke 17x 
25. —4x — (—5x) 26. 2a — (—a) + 4 27. x? — 3x? — (—y) 
x 3a +4 —2x? + y. 


28. y — 2x? — (—3y) 
Ay — 2x 


Solve. 


B 29. Subtract 27 from 10 — r. Then decrease the result by 4r. 10 — 7r 


30. Anita rode (6n — 2) kilometers. Her sister rode n kilometers 
less. What is the difference? 5n — 2 kilometers 


For more practice, see page 412. 


SELF-TEST 
Add or subtract. 
1. (—3) + 96 . (—4) + (—2) -6 3. 6 + (—7) -1 4. (-5) + 3-2 


ies = 3 2 eee 7.7-(-5)12 “8 {caer 


Simplify. 


DO 5x — 4x x . —6n + 7n n . —3c — 8c -11¢ 12. 2m? — 4m? 


—2m?2 
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© 6- Multiplication Dee 


You know that multiplication and addition are related. 


ile Sys 3) cee) te 8p 8 
= ]2 


In the same way you can show multiplication with a negative number. 


4(—3) = Se fe?) eae) at (=) 


Notice: When the sign of one factor is changed, the sign of the product is 
changed. 


4(3) = 12 
Vea 10 


We use this pattern to multiply two negative numbers. 


4(—3) = —12. 


—4(—3) = 12 


These examples lead to some rules about signs in multiplication. 


SS 


= When two numbers have /ike signs, their product is a positive 
= 
IN “=f 


number. 


positive X positive = positive——>6°2 = 12 
negative X negative = positive —> —6(—2) = 12 


number. 


(C\ ga When two numbers have unlike signs, their product is a negative 
—_ 
(—\ 


positive X negative = negative —— 6(—2) = —12 
negative X positive = negative ——+ —6(2) = —12 


'/4 Classroom Practice \/M/Ml/M/ M0 / M0 / Ml / M1 / Ml / Ml / Ml / M/A 


WA 


Multiply. 

U6 5ae 2. —6:3 -18 3. —3:+6 -18 4, alee! 
& fos 6. 12-112 SO. 8. 1-14 
9, —3+—9 97 10. —4:—6 24 11. —1(1) <1 2. —1(-2) 
Simplify. 

Samples (—3)? = (—3)(—3) = 9 —(3)? = —(3)3) = —9 

I (—1P1 14. (-37.9 15. (4? 1616. -@)?-4 17. (2? 


Multiply. 

4 8 32 

3. —2+7 -14 
9. —6(4) —24 
13.756 30 

17. 3(—4) -12 
21. —1(—4) 4 
25. 8(—2) -—16 
Simplify. 

29. (—5)? 25 
34, —(—1)? -1 


Written Exercises 0/M1/M1/7/ M/M/ i / / M/ /  / f/f 1/4 


2. —2(100) —200 3. —3(—40) 120 4. a | 
6. —16:00 7. —4(—5) 20 8. ser i 
IN, aie 11. 6(—1) -6 1074, -1-3 
14. —8(3) -24 15..=10) 27 16. —2(4) 
18. (0)(—2) 0 19. 4(—1) -4 20. ) 
22. 2(—10) -20 23. 7(—4) -28 24, —3 a 
26. —7(—7) 49 27, 5(—5) -25 28. cilia? 

30. 6? 36 31. (—6)? 36 32. 47 16 33. a 


35. —(10)? -10036. —(7)? -49 37. —(—5)? -25 38. —(—3)? 


39. (—10)? 100 40. (-8)? 64 41. —(6)? -36 42. —(—8)? -64 43. —(—10)? 


-—100 


44, 3(—10) + 3(6) -12 45. —1(6) + (-1(—6) 0 46. —7(—1) + (—4\(-1) 


47. 8(—7) — 4(—2)-4848. 3(—-2) — 7(-4) 22-49. (4\(— 2-3) + (I=) 


50. (—3)? -27 


51. (—2)! 16 52. (—1) -1 
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§ 7- Simplifying Expressions Is 


The rules for the signs in multiplication also are true when you’re 
working with variables. 


EXAMPLE 1. 4(6a) = 24a 
EXAMPLE 2. —6(4a) = —24a 


EXAMPLE 3. —6a(—4b) = (—6)(—4)(a)(d) 


= 24ab 


You know that we can rewrite 2(x + 5) in the following way. 


ea) 


Nor day) Se. 


You can work in this way when some numbers are negative, too. 


EXAMPLE 4 —2(x + 5) = (—2+x) + (—2°5) 


—2x — 10 


EXAMPLE 5 —3(a — 4) = (—3:a) + (—3: —4) 
= —3¢ + 12 


Recall from Chapter | that x means lx. You can then see that some 
other statements are also true. 


ee 1x 


—x = —I|1x 
and, 2) = — Mx 2) 


These are useful facts in simplifying some expressions. 


EXAMPLE 6 —(a—4) = —l(a— 4) 
(—l-a)+(-1: —4) 


—a+4 


EXAMPLE 7 —(—x + 3) = —1l(—x + 3) 
= (1+ =x) + (41-3) 
=x—3 
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1/4 Classroom Practice \/AN/M/M/ M/ / Y/Y) / / Y/Y) is 


Multiply. 

1. 2(—2a) 2 = 3. 62-0 4. —1+x 
—4a 4a 0 —X 

5, 8(—9x) 6. (—8x)8) 7. —3b-0 8. (2a)(—1) 
ek 

9. a(—a_t b) 10. 4(—x — 2) a 12, —x(z — 2) 
—a* + ab —4x - —c*? + 5c —-x*+2 


Written Exercises | D/A / M/A) M/A) A) |) s/s 0s as / | es i / 


A 
Multiply. 
A 1. —1(—2x) 2. —4(—3x) 3. 2(—3x) 4. = 
2x 12x —6x —Tly 
5. —6a:0 6. —4a(2) I, = AGns) 8. —5(2x) 
0 —8a —12x — 10x 
9. 3a(—2b) 10. —a(4b) i 33 52(—2y) ii), — 1582) 
—4ab Oxy 
13. 4x(—2y) 14, —5x(—3y) 15. 7a(—2b) 16. —4r(— s 
—8xy 15xy —14ab 20rs 
17. 49 — x) 18. —4(9 — x) 19. 2(a — b) 20. —2(a — b) 
36 -— 4x —36 4+ 4x 2a — 2b —2a + 2b 
21. —x(6 — x) 22, 3G) 23. (a + b\(—3) —-24. (c + d(—2) 
—6x + x? —y” + 8y Sore Sie: —2c — 2d 
Simplify. 
25. —(a + 4) 26. —(x + 6) 27. —(y — 1) 28. —(x — 3) 
a! =x — 6 =—y +1 = tas 
ae Sy) Cee 3f = Gia) 32, (3) 
x-5 —-4+y =) t2 =x +. 


33. x — (x + 3) 34. y—(y - 1) 35. 2x — (x + 4) Bi GS) 
os 1 xo 2a + 
37. 8a —(a—4) 38. 2a—(a+4) 39 6x—(3-—-x) 40. 5x —(7 — 2x) 
Ja+4 a-4 7x -— 3 1X 
Solve for the variable. 


B 41. x + 11 = 2(x — 1) 13 42. 3(n — 1) = 2n + 811 
43. —(n — 1) = —2(n + 3) -7 44.p—(p—2)=p2 


There is a mistake in this work. Can you correct it? 
C 45. 47x — 1) — 3(8x — 2) = 4 — (—3x 4 2) 
4x — 10 =3x +2 4x+2=3x+2 
Koala x=0 


For more practice, see page 413. 87 


* 8°Division ©” SS i 


Once you know the rules for signs in multiplication, it’s easy to learn the 
rules for division. 


D372 6 6-33 = 2 

2:—3 = —6 —6 + (-3)=2 
a2 3 = 6 6+(-3)= — 
Eas) 226 —6+3=-2 


If you study the division equations closely, you'll notice that the rules for 
the signs in division are similar to those in multiplication. 


number. 


| CV When two numbers have /ike signs, their quotient is a positive 


positive + positive = positive ——~? 14 +2 =7 
negative + negative = positive — 14 + —2=7 


number. 


\ —af When two numbers have unlike signs, their quotient is a negative 
aw 
[N= 

iw 


positive + negative = negative 714 + —2=7 
negative + positive = negative? — 14 + 2 = —7 
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Y/4 Classroom Practice \/AN/M0/ M/A) A) M/A A A) A) A) MS i As 


Divide. 
1.8 + —8 2. —10 + —2 3. —4 +2 4. —12 +6 5. —15 + —5 
= 5 —2 3 
6, 16 _s jamal g. 22 44 9 =9, 10. 28. 4 
=) 9 2 fi =f 


"/4 Written Exercises 0/M)/M7/M7/ A) A) A) a 


Divide. LAS il 
Meet. 36 3-1 Pa 3, S625 ee 4.56 + 7 

S40) — 2 6; —=6 = 2 =3 9 = Oe a ee oe ae 

OW reoe7 10 2162424 11. 220 12. 25 + —5 

ieee 725° «14, —18 = 6 <3. 159 =o) eas 16. 24 + ~4 

17, 12. -¢ 18, 14 2 19, —10 _2 90, —15 5 ie ae 
= 7 5 = D5 

77, 18 _9 3, 2 3 24, =20 -4 25, 32 5 26, 2& -7 
—2 ma 5 7 =e 

py = 24 Sa 28, =22 5 29, 16 ; 30, 32. -4 31, 48. -s 
6 KG 2 —8 6 


For more practice, see page 413. 


B Yin ee se Does Ons 


See page 4 of Answers to the Odd-Numbered Exercises in the 
back of the text. 

A liter is a little more than a quart. I have 2 

pitchers which hold exactly 3 liters and 5 

liters. Using just these two pitchers, how can 

I give you exactly 4 liters of water? 


§ 9 - Solving Equations 


Now that you can work with 
can put the skills to work in 


EXAMPLE 1 n—7 
n—-7T+7 
n 
EXAMPLE 2 3a= —12 
3a —12 
"30s ae ae 
a= —4 
EXAMPLE 3 4c —ic= 
=f = 
—1l--—c= 
C= 
If you know —c, 
multiply both sides by 
—1 to find c. 
EXAMPLE 4 r—8 
r—8 + 3r 
4r — 8 
4r—8 +8 
Ar 


both negative and positive numbers, you 
solving equations. 


=" —16 Check: ne= 7] =—16 
= —]6+7 
_ a =o 16 
= iG \/ 
Check: 22— 
4a le 
a6) v 
8 Check: 4c —5c =8 
are Cea) | 
g — 32 — (—40) 
= —32 + 40 
8 \/ 
= -—3r+4 Check: r—8 = —3r+4 
oe 328 ace 
= —5 —9+4 
—-4+8 mo 
= 2 
= 3 


'/4 Classroom Practice \/M0/M0/M/ / 0/0 / / M0) T/T) M/S i 4s 


Solve for the variable. Check. 


Ub ose 26 ll ce 3 2y+6=4 3. x2? =) (ve also ee 
=f —2 2 
Sh =e Se = Se Sea i Siw S414 — —20 
7 —11 -3 -5 
9, —5x = — 40 10. —3y = 24 11. 2x =4-6 122 2y —5y= —9 
8 -8 —1 
iso. — |} 14. —a = —6 15. 5n —7n= 10 16. 2y — 7) = —15 
—11 6 —-5 
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'/4 Written eusises OM) MY) M/A) A) A) A) A A a as a 


Solve for the variable. Check. 


A ILx+2= -—4-6 2 X46 = 3.53 3. yp 12 = 12 24 
4. y— 12 = 12 24 5. a—3 = -21 653% = 155-5 
7. —4x = 12 -3 8. —6x = 18 -3 9. Sy — 3y = —10-5 


1 6 eX =e Hl. 15x = —45 + 30-1 12. 3x — 2x = -—2 -2 


Solve for the variable. 


13. —x +2x =99 14. —n+4n=155 1S: gee ae 
ion <4 ox — 164 1G, Se 4s Ge Se eS 18. uae 
19. 4c — 3c = —6 -6 20. 4x + 7 = 3x -7 rt hae 

22. 3y +4 =2y -4 23. 7y—2-—5y=01 24. ont 3) ae 
25. —3x —8 = —5x 4 26. 3x + 1 = 2x -1 me dag 


28 = 14= —6x 22 290078 loan © 2-14 30) = 3 eet 
81, 2x = Gx + 2) = =7 632. Sy= Qy = 1) = —2-03, =x = Ge 
2 


34.7 -—-(2—x)= -—4 -9 35.6-—-(4-—x)=3x1 36 2x-3—-—x)=x-T7 
=o 


For more practice, see page 413. 


SELF-TEST 
Multiply. 
1. —9(3x) . —3a(—2b) : . (-—c — d) 
— 27x, 6ab = 06 —1.00, 
Simplify. 
5. —(x + 6) . —(a+ 5) : . 2x — 3(x — 1) 
6 5 yr 3 


=x = == SX sats 


Divide. 
912 = 3 el 11. 
4 3 


Solve for x. 


1353x% —4, = 7 ll, Soe = Be 
-—7 
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@ 10- Absolute Value (Optional) 


ovy JE, wav Mayor Eat 


SO eo Sk Am Sr el 0 1 2 2 4 5 6 


The Deputy Mayor lives 6 blocks The Mayor lives 5 blocks to the 
to the left of City Hall. right of City Hall. 


Who lives farther from City Hall? Of course it’s the Deputy Mayor. 
Sometimes we care only about the number of units and not whether the 
number is positive or negative. In cases like this we use the following 
notation. 


|—6| = 6 5) = 5 
Read: the absolute value Read: the absolute value 
of negative six of five 
|-6| > |5| 
EXAMPLE Compare —5 and —4. Compare |—5| and |—4]. 
—-5<—4 oe a 


= til dP 


Can you guess what |0| is? (Yes, it is 0.) 


"/4 Written Exercises 0/MV/ M0 /M/ Y/Y) M/A) f/f / ft / 4 


True or false? 


1. |—3| < |—2| false 2. |—6| > |2| true 3. |—4| > |-3] 
true 
4. {5| > |—1| true 5. |0| <6| true 6. |-3| <0 
false 
7. [1] > [7] false 8. |—1] > |—7| false 9. [2| <|-2 
false 
10. |—6| < [4] false 11, |—7| > [7] false 12. |3| > |—2 
true 
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Compare. Write sentences with >, <, or =. 


Sample Compare |—4| and |2]. |—4| > |2] 

(5)? (6l= 14. |2} 2? |-3| < 15. |—7| ? |—3|> 
16. |0| ? |-4| < 17. |9| 2 |—10| < 18. |—6| ? |—2| > 
19. |—11] 2? |7|> 20. |-1| ? [I= 21 |= 5) Zi 
Find the value of the expression. _» > 

Doe 3| —3 ES allyl fee: Py GeesiE} == (a) =i 
25. 7 + |—4| 11 26. —|5| + |—5] 0 27. |—2] — |3]-1 


Find two solutions to the equation. 


Sample |x| +2 =5 x could be —3 or 3. 

28. |x| + 4 = 95 or -5 29. |y| + 3 = 74 or -4 30. |x|} -1=9 
10 or —10 

31. ja] + 5 = 116 or -6 S29) 2 on 33. |x| = 7=7 
14 or —14 


A Logic Problem 


Amos, Christopher, and Geraldine work in the circus. 
They are the ringmaster, lion tamer, and elephant 
trainer, not necessarily in that order. 


1. Geraldine has red hair. 

2. Amos has curly hair. 

3. The ringmaster is taller 
than Amos. 

4. The lion tamer is bald. 


Who is the elephant trainer? Amos 


/:Reviewing Arithmetic Skills V/M)/M)/M)/M/M/ 4 


Use your estimating skills. Estimate in your head. 


Sample 39 + 142 oS Answer: about 180 

1, 22 + 59 De NT cle || 3.586 21 
about 80 about 60 about 110 

2) ae 5) 6. 99 + 16 7. 81 + 39 
about 90 about 120 about 120 

9. 76 + 120 10. 51 4+ 135 11. 106 + 84 
about 200 about 190 about 190 

Estimate in your head. 

Sample 3 x 47 °oe, Answer: about 150 

13. 6 x 18 14. 7 x 62 15. 8 x 12 
about 120 about 420 about 80 

17. 4 x $.39 18. 5 x $.95 19. 2 x $.65 
about $1.60 about $5.00 about $1.40 

21. 4 x $.89 2256 535 23-3 59.80 
about $3.60 about $2.40 about $2.70 


Suppose you have a calculator. Do these answers look reasonable, or have you 
touched a wrong button by mistake? (Don’t calculate. Just check to see if the 
answer is reasonable.) 


25. 16 + 47 = 99 26. 86 + 92 = 178 27. 
not reasonable reasonable 

28. 235 + 41 = 286 29, 723 lo 74 30. 
reasonable not reasonable 

Ble 4c 43 216 3255357 = 1950 33. 
not reasonable not reasonable 

34. 70 x 84 = 2048 35. 49) < 73 = 3577 36. 


not reasonable reasonable 


Find the average. 


Sample 10, 15, 26 10 + 15 + 26 = 51 


2. 


om 3) 


about 110 


. 64 + 89 


about 150 


92 + 188 
about 280 


16. 338 


about 300 


20.5 <3. 


about $4.00 


24. 7 x $.29 


about $2.10 


153 + 89 = 532 


not reasonable 


811 + 49 = 890 


not reasonable 


Go. 23 215s 


not reasonable 


58 x 91 = 3048 


not reasonable 


Divide 51 by the number of items. pk= 3 = 1) This is the average. 


oF 1253.19 13 38. 3, 14, 16 11 By) Wie, Uae. Ee 


41. 2,4, 10, 20 9 42. 16,5, 7, 12 10 43. 5, 10, 20, 21 14 
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40, 10, 12,20 14 


44. 10, 12, 16, 20, 27 
17 


CAREER NOTEBOOK 


Transportation 


Ours is a very mobile society. The field of transportation offers a wide 
variety of opportunities. Among these are careers in research, design, 
construction, testing, operations, and maintenance. 


City planners who plan transit systems study traffic patterns, 
predicted population figures, and so on. 


Automotive technicians thoroughly 
test new cars to be sure that they 
meet all standards. 


~~ Engineers design and develop 
safe and economical rapid trans- 
portation equipment. 
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SER CORNER 


Writing a Check 


It isn’t safe to carry much cash with you. It may be 
lost or stolen. Many people put their money in a 
checking account. Then they can pay their bills by 
check or they can cash a check for themselves when 
they need money. 


Can you write a check correctly? This Consumer Corner is devoted to 
showing you how easy it is. On page 128 we’ll show you how to keep 
track of your money in your checking account. 


Here is a sample check. 


Write the amount of 
the check as a 


Maria Lentini Nig Zu 

Pay Oct. 20 19 23 
O THE 

ere OF Wid town Htrdware $ 2| 4 ‘00 


GS, 
(sau Ga ieee nos 
National . 
Bank of Seattle a 
pebe?eEOObi SEBOOKeE? 
and is written to show 


Only Midtown Hard- 
ware can cash this check. 

the decimal point. 
The number of cents is written as a part 
of a dollar. 


mixed numeral in 
terms of the num- 
ber of dollars. 


Sign your name. 
The check is not 
worth anything 

until you do. 


Write the amount of the 
check in words. The word 
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Suppose you wish to get some cash for yourself. You can just go to your 
bank and make out a check for Cash. 


Leo Hong No. _!0 
? 
Pay foowany 2 1922. 


S 
TO THE 4 
PORDER or_ Come i$ 358 
A = oo atte DOLLARS 


National 1 
Bank of Detroit 
550Om2b 70880840258 


Be careful! It might be possible 
for somebody else to cash the 
check if you lose it. 


Write when 


Now why not try writing out a few checks, just for practice. 
1. Write a check for $12.83 to Hub Grocery Store. 


2. Write a check for $10 to pay Mr. Jackson for a window you just 
broke. 


3. Write a check for $90.95 to Federal Bicycle Company for a new 
bicycle. 


4. Write a check for $75 to Manny’s Used Cars as a down payment for 
a Car. 


5. Write a check for $18.95 to Jones Department Store for a sweater. 


6. Write a check for $16.00 to the Granada Theater for tickets to the 
rock concert. 


7. Write a check for $23.75 to DiCenso Shoe Store for a pair of shoes. 


8. Write a check for $11.50 to India Imports for a birthday present. 


there are no cents. 
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/1Reviewing the Chapter '/M)/M)/)/M/M/M/@/ 4 


Compare the numbers. Write > or <. (See pp. 72-73.) 


mor? l2< Dale? 24> 3. —10 ? —12> 4.-6 ? —20> 
Be? 2250) (6. 6 210 = hie aS 8.02 6< 
9-77? 0< 10. -—8 ? —1l4> 163) 7 > 1210-7) 12a 
Graph the solution of the equation. Graph the solutions of the inequality. 

(See pp. 74-75.) Check students’ graphs. (See pp. 74-75.) Check students’ graphs. 

iS. x + 2 =e 2 16. 0 

14.x+6=7x=1 Viel 

5.x +9=3x=-6 IS 


Add, (See pp. 76-77.) 


197 (—6) + (—7) -13 20. (—3) + (—8) -11 21. (—4) + 1-3 22. 6 + (—6) 0 
23. 3 + (—2) 1 24. (—8) +5 -3 25. (—5) + (—6) -11 26. (—9) + 5-4 
27. 4 + (—10) -6 28. (—5) +9 4 29. (—7) + (—4) -11 30. 7+ (-—1)) -4 


Subtract. (See pp. 78-81.) 


Ale 8 — (= 10) 18 Sree (=) Sess 1) 4 34 6 = Te 
Boe 85 13 56mg = (10) caer ee O31? 38. 8 — (—5) 13 


~ 


39.6 — 11 -5 An 92 5) ee a 42. 3 =e 


Simplify. (See pp. 82-83.) 


43. x — 4x -3x 44. x — 10 — 4x -3x - 10 45. Sa — 15 — Sa 
tS 
46.h —2h4+3-h+3 47. —x —y+ 3x 2x-y 48. 6b — 9b + 3 
— S50 +53 
49. —b? + 9b? 8b? 50. —a — 10 + 8a 7a — 10 51. —4x + 3y — 2x 
—6x + 3y 
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O/M)/ A) M/A) A) A) A) A) As As s/s e/a / A 


Solve for x. (See pp. 90-91.) 


6 xe 9 3 a ™ 53 ee 
Sos = 459 56. llx — 4 = 10x 4 
38. —3 +x = —11 -8 59. 5x — 4x = —17 -17 
aes (See pp. 84-87.) 
—8&(3) -24 62. 6(—9) —54 63. (—3)(—8) 24 
65. —9(8) —72 66. 18(—2) -36 / 67. (y - S)y 
ee yr by 
69. —2(x + 3) 70. (x — 4)(—5) 71. —3(a — b) 
—2x — 6 —5x + 20 —3a + 36 
Simplify. (See pp. 84-87.) 
73. —(x)? -x? 74. —(—b)* —b? 
76. Oe a) 77. —(—x — 9) 
—3a —b x+9 
79. (—y)? y? 80. —(—a — 4) 
a+4 
Divide. (See pp. 88-89.) 
ys 
€ 82. SR. ae Spee $4. 21 = 214 
86. 27 ~ 9 3 $7, 30 =) =3 —10 SS. — lo. 
90. 48 -—8 91. —25 -5 92. —24 12 
—6 5 —2 
Solve for x. (See pp. 90-91.) 
940% = —30 —5 95. 8x = —64 -8 
Sex 4 9 = 6x 9 98. —9x = 36 -4 
100. 8x — 9x = —22 101. 4x + 10 = 6x5 


A permission-to-reproduce chapter test can be found on page T13. 


A cumulative review of Chapters 1-3 can be found on page 438. 


34. — oe 15 23 


37.4% 3a 


60. 9x + 4 = 8x -4 


64. (—9)(—3) 27 


68. x(x — 4) 
x? — 4x 
72. 6(—m + n) 
—6m + 6n 
75s —(y-—7)-y+7 
78. —x —(-3 + y) 
=*% + 3 ey 
81. —y — (6x — 9) 
—-y—-6x+9 
85. —16 + 4 -4 
89. 24 + —6 -4 
93, 18 _» 
\ 
96. 5x — 6x = —88 
99. x +4= 3x2 


102. 9x — 4x = —15-3 
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a a a RR RS aaa 


Here’s what you'll learn in this chapter: 


1. To use formulas to find perimeters, areas, 
and volumes. 

2. To make your own formulas for problems. 

3. To solve motion and cost problems. 

4. To solve a formula for a given variable. 


Chapter 4 


Formulas 


™1-Perimeter Formulas Ei 


One lap around the inside lane of an Olympic track is 400 meters. We 
call the distance around a figure its perimeter. 


Many figures have special formulas for their perimeters. 


XR ti 4 


a iP se ale P= 2) 2 


Knowing some formulas, you can solve many problems involving 
perimeters. 


EXAMPLE 1 The length of a rectangle is 8cm longer than the 
width. The perimeter is 44 cm. 
Find the length and width. 


et x= width. 
Then x + 8 = length. 


IP es x+8 


44 = 2(x + 8) 4 2x 
44 =2x + 16 + 2x Answer) width= x = 7——2 em 


44 = 4x + 16 lengiiv— x > $ — ss 15 cm 
44 — 16= 4x + 16 — 16 

28 = 4x Check: 15 —~7=8 

(pas: 2°154+2°7=30+ 14=44 / 
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For some figures you can make up your own perimeter formula. 


This distance must be 3x — x, or 2x. 
This distance must be 5x — x, or 4x. 


P= 35 5 ee ee 
iP = None 


EXAMPLE 2 oy 


SUN 


Y/A Written Exercises ©/M/M1/MY/ 0/0) Y/Y) 0/0 / f/f) /& 


Find the perimeter. 


A 3: 9x 
2x 
3x 
x 
3x 
6. 
2h 2h 
8h + 3x 
7 ge oe / 
12a 10x © 14x 
2a — 
3x S 
2a Xx 4x 
10. The length of a rectangle is 2 cm more than the width. 
The perimeter is 20 cm. 
Find the length and width. width: 4 cm; length: 6 cm 
11. The length of a rectangle is 5cm more than the width. 
The perimeter is 50 cm. 
Find the length and width. width: 10 cm 
length: 15 cm S = 
12. The perimeter of the triangle shown is 48. 
Find the value of x. x = 9 anes 


For more practice, see page 414. 103 


W@ 2- Area Formulas 


How much paint do I need to paint the 
walls of this room? 


How much carpeting is needed to cover 
the floor? 


Questions like those above involve area. The area of a figure is the 
amount of its surface. Small areas are often measured in square centi- 


meters. 
Icom 1 square centimeter 
Wem 


Of course larger regions are 
measured in square meters or 688,000 km2 
square kilometers. 


The areas of some figures can be given by formulas. 


EXAMPLE 1 
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EXAMPLE 2 


A= Wr 
A = (4x)(2x) 
A = 8x? 


4x 


EXAMPLE 3 __ Find the area of the shaded region. 


: 9cm ua 


Area = Area large rectangle — Area small rectangle 


A= 9-6 — 522 
A = 54 — 10 
A = 44 


Answer: 44 cm? 


Y/4 Classroom Practice V/A) / M0 /M/ M/ MY / MV / M0 / M0 / T/T) MM As 
The formula for the area of a triangle is A = +h. 


1. Can you guess what the letter b stands for? 
length of the base 
2. Can you guess what the letter A stands for? 
height 
3. In the formula A = Jw, what do the letters / and w 
stand for? length and width 


Find the area of the shaded figure. 


"/4 Written Exercises 0/0 /M0/Mi/ M/ / | / | (| t/a 


Find the area. 


7 cm 
A |! > 
7 cm 
49 cm? 
5 6. 
pate ela -——14 m——>} H—8 cm- . es 
12 cm? 84. mz 16 cm? Nore 
Z 


Find the area of the shaded figure. Give your answer in terms of the 
variables. 


9.4. 


15x? 13x? 


I1.a. 


12 
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oy 25y? 


18. Would the area of a rectangle be given in centimeters or in 
square centimeters? square centimeters 


19. Would the perimeter of a rectangle be given in centimeters or in 
square centimeters? centimeters 


20. A nylon rug is priced at $12 per square meter. 
How much would it cost to buy a rug 5 meters long and 3 meters 
wide? $180 


21. It costs $6 per square meter to pave a driveway. 
How much would it cost to pave a driveway 20 meters long and 
4 meters wide? $480 


22. You know that 1cm = 10 mm. 


The following is then true. 


lcm? = _? mm? 100 


Find the area. 


: 2 Des 
qo = 
‘i 2 


26. What property is shown by the diagram and equations below? 
» 6 te 


This area + this area = HMIS ATEA.  arct butive 
ab + ac = a(b +c) property 


For more practice, see page 414. 107 


—@3-Volume formulas ie 


The volume of a telephone booth is the amount of 
space inside it. Volume can be measured in many 
units. One common unit is the cubic centimeter. 


1 1 cubic centimeter 
re em: 


a, | Cin 


3 
o 
3 


Suppose you want to find the volume 
of a box like this. 


Think of centimeter cubes filling the 
base of the box. Twelve cubes will fit 
in the bottom layer. 


Two layers of cubes will fit in the box. 
This means 2+ 12, or 24 cubes will fill 
the box. The volume is 24 cubic 
centimeters. 


The box above is called a prism. In a prism, the bases are parallel and 
are the same size and shape. 


Volume of a Prism 
Volume = Base Area X height 
Y =eBn 
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EXAMPLE 1! V=Bh 


V = (2x)(x)B3x) 
Vi = 6x 


The bases are rectangles. 


Base Area: 


(2x)(x) 


EXAMPLE 2 


EXAMPLE 3 


Base Area: 


623) = (G-) — 16-3 
= |y 


1/4 Classroom Practice \/M0/M1/M/ / / / M/A) Y/Y) i 1s 


Find the volume. 


Another unit of volume often used is the liter. (The symbol is the 
letter {.) A liter is a little more than a quart. 


1 liter = 1000 cubic centimeters 


Complete. 
4. 3L = _? cm? 3000 > >! = cine 560 
6. 2 £ = 4000 cm? 4 7. 2 £ = 4500 cm3 at 


"/4 Written Exercises 0/0 / M0 /M7/ M/A / | f/f / 4 


Draw a sketch to help you. 


A 1. A box has a rectangular base which measures 9 cm by 5 cm. The 
height of the box 1s 4cm. Find the volume. 180 cm’ 


2. Find the volume of a cube 4cm on a side. 64 cm? 


3. A box measures 20cm by 15cm by 10cm. Its volume is 
mein: or = liters: 
3000 3 

4. A box measures 40cm by 30cm by 50cm. Its volume is 


eae or = liters. 
60,000 


Find the volume. 


6x 


: |Ax 96x? 


4x 
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Exercises 11-14 relate to the aquarium shown. 


B11. Find the volume in cubic centimeters. 
“A0,000 cm? 
12. How many liters of water will it hold? 


(1 hter = 1000 cubic centimeters.) 
40 liters 


13. How many grams of water 1s this? 


(1 cubic centimeter holds | gram.) 
40,000 grams 


14. (How many kilograms will the water be? 


(1 kilogram = 1000 grams.) 
40 kilograms 


15. Will an aquarium measuring 45 cm by 
30 cm by 30cm hold more or less than 
the aquarium in the drawing? 40,500 cm?; more 


Find the volume. 


16. 17. x x 18. 
4x ae PO 
ee | 
2x 3x x hx 
oe bas RT Ges m0 


For more practice, see page 415. 


SELF-TEST! 
1. What is the perimeter of the figure? 20 


. What is the area of the figure? 14 


. What is the perimeter of the figure? b + 2c 


. What is the area of the figure? sab 


}+-——s——+| 


. A box has rectangular bases which measure 12 cm by 9 cm. 
The height of the box is 6cm. Find the volume. 648 cm? 
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§ 4- Writing Formulas 


A formula is a general rule for solving a problem. It tells you how to 
solve the problem, even if you do not know all the numbers. 


90 km/h means 90 kilometers per hour. 


Suppose you drive 90 km/h for 3 
hours. How would you find the 
distance you traveled? You would 
multiply. 


90 x 3 = 270 
Answer: 270 km 


f=) 
7 Distance = rate x time 
IQ re le a 


Now think of some cost problems. How would you figure the cost of 3 
cans of tomatoes at 40¢ each? Multiply! 


40 x 3 = 120 
Answer: $1.20 


os 


\ —aa Here’s a formula to find cost. 
( = 


prm\. = Cost price pen pe number of items 


'/4 Classroom Practice \/M0/M/ M/ M/A Y/Y) MV A) Y/Y 4s 


Complete. 

1. You travel at 60 km/h for n hours. 2. You travel at x km/h for n hours. 
Your distance D = — 2) 60n Your distances) = = ax 

3. You buy v colas at 35¢ each. 4. You buy s sodas at y cents each. 
Wne"cOsiq@ — ae SU The cost C = 2s, 
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"/4 Written Exercises 0/1 /M/ MV / / / / / / / M(t / 4 


Complete. 


A lL 


ml 


iS: 


You bike at x km/h for ¢ hours. 2. You walk for y hours at w km/h. 
Your distance D = _?_. xt Your distance D = _2_. wy 


- You buy 6 donuts at x cents each. 4. You buy m records at n dollars each. 


Thevcost.C = Gx The cost C = _?__. mn 


. Making a basket in a basketball game scores 2 points. 


Making b baskets scores _? _ points. 26 


TE 


. Making a free throw scores 1 point. SI 
Making f free throws scores _? points. f 
. A player makes 5 baskets and f free throws. 


Whe total 7 = —_2 _ points. 26 + F 


. A telephone operator earns d dollars per hour. 


The pay for 35 hours is _?. 35d 


- You make $3 per hour. 10. You earn d dollars per hour. 


Your pay for x hours is _? _. 3x You work for n hours. 
Your pay P= =225en 


You buy something for b dollars. 12. You buy something for 6 dollars. 
You sell it for s dollars. You sell it for s dollars. 
You make a profit. You take a loss. 
MOU ORO? =e is = 2 Your loss (== bees 

. Buy 3 hotdogs at h cents each. 14. Salary: $2 per hour for x hours. 
Buy 2 colas at c cents each. Overtime: $3 per hour for y hours. 
He falicostC — ae Sh 2c Total pay P = _?_. 2x + 3y 
A can contains 3 tennis balls. 16. A phone call costs x cents for the 
Each ball is b grams. first 3 minutes and y cents for 
The can alone is c grams. each additional minute. 
The total is _?_ grams. 36 + ¢ A 10-minute call costs _? _. x + 7y 
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—@5- Motion formulas iii 


In the next two sections you will be using formulas to solve motion 
problems and cost problems.’ In all of these, you will use basically the 
same problem-solving methods you used in Chapter 2. 


A Guide for Problem Solving 


- Read the problem. Read it more than once, if you wish. 
. Let a variable stand for one of the unknowns. 
Show the other unknowns in terms of that variable. 
. Write an equation and solve it. 
. Answer the question. 
. Check your answer. 


EXAMPLE 1 Leon and Jesse live 54 km apart. 
At noon each boy rides his bike toward the other. 
Leon travels at 15 km/h. 
Jesse travels at 12 km/h. 
At what time will they meet? 


Leon Jesse 


Drawing a sketch for 
yourself often helps. 
|}~+—____—________- 54 ry 


Let ¢ = number of hours until they meet. 


Making a table 
helps a lot. 


rate X time = Distance 


pies Ps fT 


total distance 


Leon’s distance + Jesse’s distance = 54 


med 


1St + 12 — 54 
27t = 54 
—_2 


Answer: The boys will meet 2 hours after they start, at 2:00 P.M. 
Check: Keon goes 15-2 = 30km 
jesse 2ocs 12-2. 24 kama 


54km / 
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EXAMPLE 2 __ Terry can ride her bike 2 km/h faster than Gina. 
They travel from school in opposite directions for 2 hours. 
They are then 84 km apart. 
How fast does each girl travel? 


Let r = Gina’s speed. 
Then 7 -- 2 = Terms speed: 


rate X time = Distance 


Gina’s distance + Terry’s distance = 84 


total distance 


2h + 2(r + 2) = 84 
2r+2r+4 = 84 
4r+4 = 84 
4r = 80 
Pa 20) 
Answer: Gina’s speed: 0 ee 2 iy 


Mery's speedy —= 22 ——— 2) kan in 
Check: Gina goes 2°20 = 40 km 
Terry goes 2°22 = 44km 


84km_ // 


Y/A Classroom Practice \/M0/M0/M/ / / MY) A) A) A) i 4s 


1. Two cars are 360 km apart. 
They travel toward each other. 
One travels at 80 km/h. 
The other travels at 100 km/h. 
How long will it take them to meet? 
2 hours 


rate X time = Distance 
rer [ of | om 
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2. Gloria walks 1 km/h faster than Mary Lou. 
They walk in opposite directions for 2 hours. 
They are then 30 km apart. 
How fast do they walk? Mary Lou: 7 km/h; Gloria: 8 km/h 


rate X time = Distance 
9 
Gloria 


? 30 


V/4 Written Exercises 0/0 /M0/M/ |) / 0 / | M/ /  / t/t) 1 /& 


A 1. Bill and Mike are 56 km apart. 
Each boy travels toward the other. 
Bill travels at 20 km/h. 
Mike travels at 8 km/h. 
After how long do they meet? 2 hours 


rate X time = Distance 
20 


2. At noon, a train leaves Omaha to go to Mobile at 100 km/h. 
At the same time a train leaves Mobile for Omaha at 120 km/h. 
The distance between the cities is 1760 km. 
At what time do the trains pass each other? 8:00 p.m. 


3. Kate bikes 4 km/h faster than Barb. 
Kate travels east for 2 hours. 
Barb travels west for 2 hours. 
They are then 80 km apart. 
How fast is each traveling? 
Barb: 18 km/h; Kate: 22 km/h 


rate X time = Distance 


?80 
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4. Paula and Tony start at their office. 
They drive in opposite directions for 3 hours. 
They are then 450 km apart. 
Paula’s speed is 80 km/h. 
What is Tony’s speed? 70 km/h 


rate X time = Distance 


5. A man bikes from A to B at 20 km/h. 
He returns by car at 60 km/h. 
The bike trip is 2 hours longer than the car trip. 
How far is it from A to B? 60 km 


20(t + 2) 


rate X time = Distance 


rer [of | w= 


6. Cindy bikes from A to B at 20 km/h. 
She returns by car at 80 km/h. 
The bike trip is 3 hours longer than the car trip. 
How far is it from A to B? 80 km 


rate X time = Distance 
a 
ec 


B 7. Ralph bikes twice as fast as Sam jogs. 


Hint: These 
two distances 
are equal. 


20(t + 3) 


In > hour Ralph can go 6 km farther than Sam. 


How fast can Sam jog? 12 km/h 


rate X time = Distance 
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H G- Cost and Money Problems S333 


In section 4 of this chapter you worked with a formula to find total cost. 


Cost = price per item <X number of items 
C = pn 


There are many problems which can make use of this formula. 


Gail bought some donuts at 10¢ each. 

She ate 2 of them and sold the rest at 15¢ each. 
Her profit was $1.50. 

How many donuts did she buy? 


Let n = number of donuts Gail bought. 
Then n — 2 = number of donuts Gail sold. 


Selling price 
Buying price 


Selling price — Buying price = Profit 
Sn — 2) — 10n = 150 
15n — 30 — 10n = 150 


Since the prices are 
given in cents, you 
write $1.50 as 150¢. 


Se SS SD 
Se lo) 
n= 36 


Answer: Gail bought 36 donuts. 
Check: Sold 34 at 15¢ each-———— 34 X 13¢ = ye I Subtract. | 
Bought 36 at 10¢ each——> 36 x 10¢ = 360¢ 
Pro iie— sl 0C omy. 
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Y/4 Classroom Practice \/M)/ M0 / M0 / M0 / M0 / MT / Ml /M0/ Ml /M/ l/l) M/A 


1. Marcia bought some apples at 5¢ each. 
She sold all but 4 of them at 10¢ each. 
Her profit was $1.60. 

How many apples did she buy? 40 apples 


price X number Cost 


10n -—4 


Selling price 


2. I bought several notebooks at $.80 each. 
I kept 2 and sold the rest at $1.00 each. 
I didn’t make any money, but I didn’t lose any either. 
How many notebooks did I buy? 10 notebooks 


price xX number = Cost 


Selling price | 100(x — 2) 
Buying price | 80x 
0 


3. A dress shop bought 15 dresses at $20 each. 
They sold some of them at $35 each. 
They sold the rest at a sale price of $28. 
Their profit was $190. 
How many dresses were sold at the sale price? 5 dresses 


"/4 Written Exercises 0/0 / 0/7 / M0) Y/Y) / M/A f/f // 4 


A 1. Jake bought some donuts at 10¢ each. 
He ate 4, and sold the rest at 15¢ each. 
His profit was $2.40. 


How many donuts did he buy? 
60 donuts 


price X number = Cost 


119 


2. Midtown TV Center bought several Model LB370 TV sets. 
Each set cost them $400. 
They gave away one set, and sold the others for $500 each. 
Their profit was $1100. 
How many sets did they sell? 45 sets 


price X number = 


Buy [400 [eae 


3. Hank bought several ball-point pens at 40¢ each. 
He kept 2 and sold the rest at 60¢ each. 
He neither gained nor lost any money. 
How many pens did he buy? ¢ pens 


4. Mr. and Mrs. Haley both make $3 an hour at work. 
One week, Mr. Haley worked 4 hours more than Mrs. Haley. 
Their combined pay for the week came to $228. 
How many hours did each work? Mr. Haley: 40 hours; Mrs. Haley: 36 hours 


Mrs. Haley 
Mr. Haley 


Combined pay 


5. Lana earns $1 more per hour than her husband Tom. 
After working a 40-hour work week, their combined pay totaled $280. 
How much did each earn per hour? 
(Make a chart like the one in Exercise 4.)jgnq.4a)nrotom: ©3/ he 
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6. Tickets to the class play were $1 for students and $2 for adults. 
There were 80 more student tickets sold than adult tickets. 
The ticket sales totaled $1280. 
How many student tickets were sold? 480 tickets 


price: < mumbens—s@ost 


B_ 7. Ticket sales for the Glee Club concert totaled $1200. 
The adult tickets were $2 each. 
Student tickets were $1 each. 
There were twice as many adult tickets sold as student tickets. 
How many of each kind of ticket were sold? 480 adult tickets, 
240 student tickets 


8. For a local charity, people pledged $15 or $25 donations. 
Twice as many people pledged $15 as those who pledged $25. 
Altogether, $5,500 was pledged. 

How many people pledged $15? 200 people 


For more practice, see page 415. 


SELF-TEST 


1. You walk for k hours at m km/h. 2. You buy x hotdogs at y cents each. 
Your distance D = _?__. km The CosttG: = ey 


. You earn s dollars per hour. 4. You buy something for d dollars. 
You work for ¢ hours. You sell it for c dollars. 
OULD a yes se Your profit? — aac = 


. Steven and Len start at the same place. 
They drive in opposite directions for 2 hours. 


They are then 310 km apart. 
Len’s speed is 75 km/h. 
What is Steven’s speed? 80 km/h 


. Lou and Bill Peters each earn $4 an hour at work. 
One week, Bill worked 6 hours more than Lou. 
Their combined pay that week was $304. 
How many hours did each person work? Lou: 35 hours; Bill: 41 hours 
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7 - New Formulas from Old Eis 


aes 
~~ wee. 


Ho Y 


Suppose a race car in the Indianapolis 500-mile race finished the course 
in 3 hours. You could figure the average rate, or speed, in two ways. 


Method 1 Method 2 
Dp =71 De 


166 1662 = + 
3 3 


The car went 166% miles per hour! 


In the first step of Method 2, we solved the formula D = rt forr. Here 
are some other examples that show how to solve a formula. 


EXAMPLE 1 Solve A = Jw for w. 


Of course, you can 


also write w = = 


~[>AR Pe 
I 
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EXAMPLE 2 Solve P= S — B for S. 


P=S5S =8 
Pk = Se eee 


EXAMPLE 3_ Solve 4y + x = 11 for x. 


x= 11 —4y 


EXAMPLE 4 Solve 2x + y = 9 for y. 


2X tay 9 
2x + y—2x=9 — 2x 
y= Oe 2x 


EXAMPLE 5 Solve 3x — y = 7 for y. 


Be == y= 7 
3% = ye 3k = x 
i = = 3x 
a eso) Multiply both sides by —1 so 
y= —7 + 3x that you have solved the 


equation for y, not —y. 


/4 Classroom Practice \/M/M0/M/ M/ M/ / MT / M0) A/T T/A iA 


Solve for x. 
ieacsx = 15 3 bo 3x = ,ax=yt 


a|< 
re) 


Solve for y. 
Zea y +2=97 Dy 2 dea 2 GC ytx=da-x 


Solve for s. 
Sedo es = 113 bo &8+s=tt-8 Crts=tt-r 
4. Solve A = lw for I. 5. Solve F = ma for m. 6. Solve F = ma for a. 
ean peers a=— 
Ww a m 
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9 
/4 Written Exercises 0/M/M0/ MY) / / / / / / /  / 8/4 


A 
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Solve for y. 

loam = 7 12 by=x=ixt7 Cy—x=txt+t 
2ay+5=72 bey +xas77-~x Co Var X =i t— x 

3.2 7 => 3 4.2x+y=4 5.3 +y= 118 cae YS 

4 — 2x ~ As 

Wa he == 5 ep te Bre eee 97 =p = 52 1053x — y= 
¥ 2x +5 y 7 — 3x ” ae 5 

Solve for x. 

11. a. 8x = 24 3 b. 8x =y 5 ce. ax = yh 

PS Se 25 b. 3x =y 5 e kx =y 7 

13. — 118 14. = 9 15. 2 —4 16. — 9 
See) Ete sag year oa 

17. 4y+x=6 18. x —3y% 19. p—x=5 20. 5y — x = 10 
y 6 — 4y y+5 y y-5 4 5y — 10 

21. Solve A = 8w for Ww. w = 2 22, o0lve ae— Pr for ror = 4 

23. Solve D = rt for t= 2 24. Solve E = 360n for nn = 3 

25. Solve N=a-+b for b.b=N-a426. Solve P=a+b4+cforc..c=P-—a-b 


a 
Some common formulas are given in Exercises 27-29. You don’t have to know 
how they are used, but their meanings are given, just for interest. 


28. Solve for VV; W= AV} watts = amperes x volts | y= 


29. Solve for 7: a =A hits + times at bat = batting average | H = AT 


Complete. 


~|3 


For Exercises 33-34 you'll want to use the formula D = rt. 


33. The Grand Prix of Monaco is a 256 kilometer race. Suppose the 
winning car one year took exactly 2 hours. What was the average 
speed? 128 km/h 


34, The famous Le Mans race is won by the automobile which goes the 
greatest distance in 24 hours. The winning distance for the first Le 
Mans race in 1923 was 2208 km. What was the average rate? 92 km/h 


No, NO, STUPID... THE 
OTHER END. 


B.C. by permission of John Hart and Field Enterprises, Inc. 


B_ 35. Suppose a golf ball is in orbit around Earth. Suppose the orbital 
distance in the cartoon above is 48,000 km. Suppose it took the golf 
ball 4 hours to orbit. What was its rate? 12,000 km/h 


orbital distance = rate: time 


For more practice, see page 415. 


SELF-TEST 


Solve for x. 


Pax = 455 b. 9x = ys 


C) 


ea. x + 2 = 2018 bn x+2=yy-2 


Solve for y. 
3. y—x=10x«+ 10 4.2x+y=88 - 2x 


6. y—8=2x2x+8 Tay eo — a SSX 
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™ S8- Formulas from Mechanics (Optional) Bi) 


Did you know that there is a formula relating the speeds of bicycle 
gears? Example | explains this formula. 


EXAMPLE 1 The pedal gear A on a bicycle has 48 teeth. The wheel gear B has 24 
teeth. A chain links both gears so that when you turn gear A, gear B will 
turn. If A turns at 1 turn per minute, how fast will B turn? 


number of number of 
SISSON A Fh tin | = SEROUS cee tin 2 


] x 48 = S x 24 
48 = 24s 
Y = S 
Answer: . 2 turns per minute 


The gear formula is like the lever formula. The following ideas will not 
seem surprising to you if you have ever been on a seesaw. 


EXAMPLE 2 — Study the lever (seesaw) below. Then find x. 


distance of A distance of B 
‘ x from FO = B x from F 


30 x 2 = 40 x Be 
60 = 40x 
1 > = ae 
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"/4 Written Exercises /MY/M0/ M0 / M0 / M/A / Y/Y) t/t) | i 


The diagrams show gear A driving gear B. 


. Study the lever shown and 


| | Direct drive 


. In the first diagram, when A turns clockwise, gear B turns _? _ 


se ° | k ° 
(clockwise or counterclockwise). clockwise 


. In the second diagram, when A turns clockwise, then B turns _? 


. . counterclockwise 
(clockwise or counterclockwise). 


. In the second diagram, count the number of teeth for both gears. 


When A turns at a speed of 2 turns per second, then how fast does B 
turn? 4 turns/second 


. On a certain five-speed bike, the pedal gear has 52 teeth. The wheel 
gear used for going up hills has 13 teeth. Suppose you turn the pedal 


gear at a speed of | turn per second. How fast will the first gear turn? 
4 turns/second 


find the value of d. 12m 


ZN ee 
20 kg 30_kg 
6. Two children, 20 kilograms and 30 kilo- 
grams, are balanced on a seesaw as shown. 
l l What is the distance from the balancing 
| point to the bigger child? 2m 


7. A person pushes on the end of the crowbar 


shown at the right, and is just able to move 
the large rock. About how many kilograms 
is the rock? 750 kilograms 


(Hint: Pretend the person is putting a 
75-kilogram object on the end of the crow- 
bar.) 
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ER CORNER 


Be sure to record all checks 
when you write them. It’s just 
too easy to forget about the 
check in only a few hours. 


Balancing Your Checkbook 


When you have a checking account you have 
to be careful to keep track of how much 
money you have spent and how much money 
you have left in your account. Here are some 
tips on how to balance your account. 


This is a check stub for the check 
you have just written. 


After writing the check, be sure to 
figure how much money you have left 


When you deposit money into 
your account, remember to 
save the deposit slips. Record 
your deposit on a check stub 
too. 


in your account. 


First City Bank 
Checking Account Deposit 


Name 


Date_ Vow /# 19 22 
Account No._82/0195 6 


| CASH | FB. 00 
eel 


CHECKS 


When you get a bank statement, you will also get all those checks which 
have been processed and cancelled by the bank. 


First City Bank 


ACCOUNT NUMBER 
881019564 
ALISON ROGERS 


18 OAK BLUFFS RD. PREVIOUS BALANCE 


OCEANSIDE, NJ $87.21 
DATE CHECKS DEPOSITS BALANCE 


80.00 
4.62 


Here’s what you can do to make sure your checkbook balances. 


The final bank balance 


1. Did you make any deposits which are not on the statement? Add that 
amount to the balance on the statement. 


2. Arrange the returned cancelled checks by number. Mark on your 
check stubs those checks that have been processed. 


3. Have you written some checks which have not been processed? 
Subtract the total of these checks from the balance you found in 
step 1. 


4. Does the final figure check with the balance you have on the last stub 
in your checkbook? It should! 


Does Alison Rogers’ checkbook balance? Here’s her work so far. 


Veposits not on Hatemeut | Checks vot Rocesoed |Balauce in Checkbook 
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'/,Reviewing the Chapter '/M)/M)/M)/M)/M)/M/M/4 


Find the perimeter. (See pp. 104-105.) 


ax +1 \ a: 


4. The length of a rectangle is 7 cm more than the width. 
The perimeter is 46 cm. 
Find the length and width. length: 15 cm; width: 8 cm 


Find the area. (See pp. 06-109.) 


8. A rug is priced at $11 per square meter. 
How much would it cost to buy a rug 4 meters long and 3 meters 
wide? $132 


9. One can of paint will cover 5 square meters of area. 
How many cans are needed to paint the side of a barn that is 10 
meters long and 8 meters high? 16 cans 


Find the volume. (See pp. 110-113.) 
10. 2 Il. 


12. A box measures 50 cm by 
or liters. 30 


13. Find the volume of a box that measures 5x units by 3x units by 2x 
units. 30x? 


Complete. (See pp. 114-115.) 


14. You travel at 90 km/h for A hours. 15. You buy 4 pizzas at $x each. 
Your distance D = . 90»... The cost C = 22.254 


set ey 
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OM) A) MT) AT) A) A) A) A) A) A) s/s as as a / 


Solve. (See pp. 116-123.) 


16. You have a bat and m balls. 
The bat is x grams. 
Each ball is y grams. 
Together the bat and balls are _?_. x + my 


rate x time = Distance 


17. Vince bikes for 2 hours at 18 km/h. 
Then he rides by car for 3 hours. 
His total distance is 246 km. 

How fast does the car travel? 70 km/h 


18. Judy can bike 2 km/h faster than Linda. 
They travel in opposite directions for 2 hours. 
They are then 68 km apart. 
How fast is each girl traveling? Judy: 18 km/h; Linda: 16 km/h 


rate X time = Distance 


Judy 2r 
ae 68 


19, Bailey’s Bargain Barn bought several electronic calculators. 
Each calculator cost them $9. 
They gave 2 calculators away and sold the rest for $15 each. 
Their profit was $570. 
How many calculators did they sell? 98 calculators 


rate x number = Cost 


rey fs fo |? |» 
Solve for x. (See pp. 124-127.) 
20. a. 7x = 213 b. kx = 21 4) c. kx = a2 
Mee y= | 7 — y bo X = 2 Sey a7 ee | 
ya 
22. Solve a =—6 fOr f. f=] 24 23. Solve F = ma for a. a = - 


A permission-to-reproduce chapter test can be found on page T14. 131 


Cumulative Review 


Simplify. 
1. 7b — 46 + 3 2. x(8x)(—3y) 3. S(a + 6) — 11 
3b + 3 —24x*y 5a + 19 
4, 9(3n? + 2m) — 18m 5. 6(s — 4) — 2s 6. In — lln 
27n? 4s — 24t —An 
7. —3a? + 5a? 8. x — (7 — 3x) 9. —6a — 2(4 + 3a) 
992 4x —7 -12a-8 
10, 124 fil, tie ® 12. (—m)? +m 
ti bo m? +m 


Tell which of the numbers shown in color are solutions. 


13. x — 13 << 1021 25, 23, 21 14. a2+2>103,5 1,3,5 

15. 5b-—6> 115 1,3,5 16. 30¢+1)< 152 2,4,6 

Solve for x. 

Meee lass = 22 7 18x —9= 1) =20 19 = ais 
20. 7x +5=618 21. 3(x — 6) = 1210 22. x% + 14= 3x7 
23x — | = Ax 7 24. 6x = 48 — 6x 4 25. 8x = —48-6 
26, — lx = 132 —12 27. Sx — 8x = —14-2 28.x+9=4x3 
29. 3x — 5x = 4-2 30. 5x = 2 = 1x1 31. 13x —8 = 9x2 
32. 9x —3 = 2x4+ 112 33. % 5 Sis 34. ax = 32 32 
Solve. 


35. Jackie is 8 kilograms more than Laura. 
Together they are 104 kilograms. 
How many kilograms is Jackie? 56 kilograms 


36. Student tickets for the game Saturday were $1.25 each. 
There were 700 student tickets and 375 adult tickets sold. 
The ticket sales totaled $1625. 

How much did each adult ticket cost? $2.00 


37. Eugene and Dale drive in opposite directions for 3 hours. 
They are then 480 km apart. 
Dale’s speed is 85 km/h. 
What is Eugene’s speed? 75 km/h 
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2 Sn A SSS SSE 
a a tN A RS St 


Here’s what you'll learn in this chapter: 


1. To add and subtract polynomials. 
2. To multiply polynomials. 

3. To multiply binomials at sight. 

4. To square a binomial. 

5. To divide by a monomial. 


Chapter 5 


Working With 


Polynomials 


<S 


NES O KOS = 
60F SS a = 
5 \G Se) NO 
dO = ( Re | 
= 03 JD 'S Pea BN = 
Seva > 
e. Yds a ( 
Diex: OSS rete . 


Cn oe 


® 1- Addition 


The three expressions below are polynomials. A polynomial may have 
any number of terms. Notice the terms are connected by + or — signs. 


3xy 
da + 2b 
Sx? — l2xy + y? 


Special names are given to polynomials with one, two, or three terms. 


one term two terms three terms 


3X Vi Ps AD 5x2 S12 ye 
ry 


It’s easy to remember these words if you compare them with words you 


-@ @h @& 


monocycle bicycle tricycle 


You can add polynomials in a vertical form or in a horizontal form. 


EXAMPLE 1 22 4 352 + ab — 3 
6a? — }b? + | 
8a? + 2b° + ab —2 


EXAMPLE 2 (2xy + 2x + 3y) + (4xy — 2x + Sy) 
= 2xy + 4xy'+ 2x — 2% + 3y + Sy 
= 6xy + 8y 


4 Classroom Practice "/M/M/ M/s 


Is the expression a monomial, a binomial, or a trinomial? 


la4+2. 2X 3. dab 4.wid4 
binomial monomial monomial binomial 

5. x" + 2xy + y? 6. —1 Ue 8. a® + 4ab + 4 
trinomia monomial binomial trinomial 
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Add. 


9. 


12: 


Ds ley 7a\ 10237 - 25 ll. .a* — 3a) = 
5 illo EES 6a? + 2ab + 5b? 
7x +3 4a + 7b 7a — ab + 46? 
(3a + 4ab) + (6a + ab) 


9a + Sab 


13.2223 4x? — 
Grr ei 


1/4 Written Exercises 0/M)/ M0 /MT/ MV / MY / Y/Y) Y/Y // / t/t i 


A 


Add. 


ne 


24. 


26. 


ee (2 y) 
».¢ 
mC 1 18 2) 16 
Os BS Teenie 
eB sp I i a ee) 


eae Sean ye Jae + b2) 


Bete 3b 


OS ae) ag ee I 


4a? + 3a -—7 


. (n BSG ie ae NY) 


3—n?+6 


5 (ne SEs 2) 


2y +4 ja, DIE Je 3. m* — n® 
Parl al) m? + n? 
3y +11 Ox? + 15 2m 
- —3x + 4y sy Wain as is GR = sielae 
—8x + 9y —Tab + b? 2a*b + Sab? 
—11x + 13y 5ab + 2b? 3a*b + 2ab? 
x? 4+ xyt+ y? See 9. 4y* — 4y2 + 1 
ee + y? n? + 8n — 12 —4yi— y? 
2x2 + xy + 2y? 10n — 13 ea 


11. 2+ 1) + oe or LY 
13. (m + 3n + 8) + (9m + 9n +7) 
m+.12n + 1 
15. (—m? + 4m) + (m? — 8m + 8) 
—4m + 


17. (x? — 10x + 5) + (Ox! — 10x — 3 


Ox? — 20x + 
19. (x? + 2x + 4) + (4x? — 5) 
2x — 15 
DG ie WS ee ts 7 
( ) ale core 


23, (2x2 + 3) + (x3 +. 4x2 — 6 
Cae oem 


+ n*? — 3n 

(2a? — ab + 1) + Ege: — po) 25. (4a? — 2ab) + (—3a? + ab — b?) 

— 3ab6 + a? — ab —,b? 
A city park has fie dimensions shown. 3n 
. : 
a. Write an expression for its poate ea 
b. Evaluate if n = 20. a 

181 

gpa T/ 
2n — 8 
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© 2+ Subtraction 
You know that when you want to subtract, you add the opposite. 


4-7=4+(-7 


The same is true when you’re subtracting binomials or trinomials. The 
vertical form is sometimes easier to use. 


EXAMPLE 1 (3x — 1) — 2x 4+ 2) 
oo — al Rewrite soe = Il 
—(2x + 2) ——> | and add. | —~> —2x — 2 
aa 


EXAMPLE 2 (5x2 +x 4+ 1)— (4x2? -x 4+ 1) 


Sx ee x 4 | Rewrite Op Gee ae de mes| 
—(4x? — x + 1) — | and add. | —> —4x?4+x-1 
32 te Ds 


Of course, the idea of changing signs and adding can be used in the 
horizontal form too. 


EXAMPLE 3 (Qa +4) — (a — 6) = Qa 4+ 4) + (-—a + 6) 
2a—a+4+46 


a+ 10 


EXAMPLE 4 (x2 + 4x 4.2) — (x2? — x + 1) = (02 + 4x 4-2) 4 (-2e? 42x —-D 
=e ee el 
= —-x?+5x41 


Y/4 Classroom Practice \/M/Ml/M/ / / | MT / M0 / T/T / M/A) As 


Name the opposite. 


Cx ee) 3. (x? + 2x — 1) 4. (x? — Ixy + y?) 


—4x? + 1 x-4 —x?— 2x +1 —x?2 4+ 2xy — y? 
Subtract. 
5. 2a—4 6. —3y 7. a®—2b+5b%? 8. 2x?+ 3x —y? 
—(3a + 2) ts — 6y) —(3a? — b + 4b?) —(x? — 3x + y?) 
ao By Sa x2 + 6x — 2y? 
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"/4 Written Exercises ©/M7/M0/M0/ M0) 0/0 M0) / M/A / 


Subtract. 
7 22 2. 3a—4b 3.0 Sx ey? 
ey) =a 20) =e aye) 
x + 4y 2a — 9b —2x? + 2y? 

4. x? —2x — 1 5. 3x? —4x45 6. n?—4n+5 
—(x* + 2x + 1) —(x? — 4x + 1) —(3n? + 7n + 3) 
>. a ey — 2e+4a —=2n? —11n +2 

Coe: = 2x yy 8 = yy + y? + 6 9. x2y + xy? + 4 
—(x* + 2xy + y") ay + 4) —(S3y" 2) 

—Axy See xy + Axy? +2 


10. @+1)-Qa—4) 1 Qb-2-G- 4) 12 @41)-GP+D 
=a es b+ 
13. (5m — 16) — (m+ 2) 14. Gn —2)—(—n— 2) 15. (y + 6) — (3 - 8) 


16. (x? + 3x + 2) — (x? — 4x + 1) 17. (x? + 2x + et +7 
7x + 1 = 
18. (a? + Sab — 2c) — (3a? + ab — 4c) 19. (Qab — 4c) — (a* — 3ab + 6c) 
—2a? + Gab + 2c =a + 5ab — 10c’ 
20. (x2 — 8x + Or es ae 2 21. (4y2 — 8)— (2y? — >) + 10) 
2y? + Sy — 18 
Solve for the variable. 
22. 3x — (—24 — x) = 60 23. (13m + 5) — 3n + 6) = 99 
ee © n=10 
24. (2x — 4) — (x + 8) = 24 25. (12n — 40) — (10n + 30) =n + 10 
noo n= 80 


B 26. You have two pencils, 3n + 1 centimeters and 4n — 7 


centimeters. What is the difference in their lengths? 
n—-8&cm 


For more practice, see page 416. 


SELF-TEST 


Add or subtract. 
ee Gx) 2. Om: |) ee, 
7x + 2m + 
3. (x + 4) — Gx — 2) 4. (—a? + 3b) + Qa? — 4b + 1) 
—2x +6 a—b+1 


5. (m? + 2m + 1) — (m? — 3m +2) 6. (3b — 4) — Gb® + 2b + 5) 
5m — 1 —367+ 6 - 
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@ 3- Multiplying Monomials ee 


You will recall from your work with exponents that x? = x-x, 
x3 = x+x+x, and so on. Therefore, you can do the following. 


Dee = Oe) Cee ea) 
= x° 


You can use this idea to multiply any two monomials. 


EXAMPLE 1 x4+x3 = (x+x+x+x)(x°x°x) 
7 


EXAMPLE 2 = (3a?)\(a*) = (3° a: a)(a‘ a‘ a) 
= (02 a-d-a7) 
= 50° 


Once you have done a few problems like these, you’ll probably see a 
short cut. 


\ oe When you multiply two powers of the same number, 
[N= add the exponents. 
Gent wy = 


Exieies xe xt a x Sx 


EXAMPLE 4) 7®-n = nSti=n’ 


EXAMPLE 5 (2x2)(3x3) = (2+ 3)(x2+ x3) 
= 6x 243 
= 6x° 
EXAMPLE 6 — (4a2b)(—3ab2) = (4+ —3)(a? + a)(b+ B?) 
— 12q2+1pi+2 
— 12a%b3 
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/4 Classroom Practice '/M0/M0/M/ M/ / M0 / M/s i As 


Multiply. 
1. x4: x? 2. n° n? Si oa A 
x® ne y° = 2x6 
5. (x3)(4x?) 6. (2a)(4a) 7. (—9y?)(y°) 8. (6n*)(2n*) 
4x$ 8a? —9y’ 12n8 


9. (Sab)(a2b) 10. (2x?)(4x2y) UL. (—Sx2yy(—2y2) 12. (8a2b9)(— 4a?) 
5a° pb? 8xty 10x2y3 —32a%p’ 


1/4 Written Exercises 0/MT/ MY /MV/ MV / Ml / / / / t/t) f/f / t/t /&a 


Multiply. 
A 1. a-a? og, AO TB Sb oo Sux 4. x*-x 
ae bt 3x3 Be 
She Oe 60°" a Ik. (2x)(2x*) 8. (3x)(—2x4) 
n! a’ 4x — 6x 
omc) — 5c 10. (ab)(a2b NI (eee — 58 WA areal 
(e"(—9 S) (a 1) (3x *)( ce (= yo a) 
13. (3x7)(4x4) 14. ( —x*)(—4x) 15. (Sa)(— ab?) 16. (xy)(—2x) 
12x® 4x —~5a2b2 —2x2y 
17. (cd)(—3d?) 18. (2mn)(—8m?) 19. (5x?y)(4xy?) 20. (—Sxy)(2xy*) 
~3ed4 —16m3n 20x3y3 — 10x?y 


21. (—r’s)(—10r?s?) 22. (—6a*)(4ab°) 23. (—x*)(—3xyz?) 24. (—6a*b° (abc?) 

10r4s3 —24a%b 3x° yz? —6a*b®c 

25. (a*b\(—Sa%b*) 26. (—x9)(—Sx%y) 27. (xy)(—2xy2) 28. (—a4b9\(a°be) 
= paige Bxby —2x1y5 


—a® bic 


an en's 
ohe wae SAN 
ch Hf gY, SOD 
» a op # Ww £ On SS, Qf eo } 
9 y Yn f bon & 24) 5 5A SF Y 
av oa a Wh AA Oo PSSA SEE, SS om, Sy la. re 
55, 0 GOLDY BABAK Bish Mer ess OS ~< y 
-e Qr TOY V BRT ise “Say ” 


See page 5 of Answers to Odd-Numbered 
”, The 27¢ Special Exercises in the back of the text. 
4, 

6 

U 


4 
Yy 
U 
SR 


cS 
ry 


4 How many different combinations of coins have a 


4 sum of exactly 27¢? Complete this table to find 
out. 


Q 
o 


= 
4 
Ses 
a en, ee, 


DQ 
Rhee ey 


sssSSXiey, 
Cy 
y 


“oF SSSSSSSS 


% 
AY 
\y 
Cry cs dy ss ay SSSA Dy 
SX ct 4 ss 
oo} Sopra? A gy5 ad WD 


® 4 - Powers of Monomials Sis 


Study the examples below and see if you can discover another important 
rule of exponents. 


Gay = x3 -x3 = x6 
(at)? = a - qt = a 
Cae = eae =e 


| C\ om To find the power of a power of a number, multiply the exponents. 


(x)? = xab 


EXAMPLE 1 (Oe? = x?3 — xl? 
EXAMPLE 2 (8)? = ys? = yl6 


Suppose you have an expression like (xy)?. You can rewrite it in the 
following way. 


(xy)? = (xy)(xy) = x?y? 


TT \—oe Make a note of this rule of exponents. 
(Ux \= (xy) = x"y" 


EXAMPLE 3 (ab)3 = a3h3 


EXAMPLE 4 = (2a)? = 2?- a? = 4a? 


WARNING! 2a? and (2a)? are not the same. 


a 0) 
2a° | 2%-@? 
4a? 


EXAMPLE 5 (—4y)? = (—4)? -y? = l6y? 
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'/4 Classroom Practice "/A/M1/M/ / M/ M/A Y/Y M0) MY) M/S 4s 


1. In 53, 5 is used as a factor 22) times 


2, tn(x*)2; x2 is used! 4s a factor == times: 2 


3. Does (3x)? equal 3x?, or does it equal 9x2? 9x? 


4. Does (2x)? equal 2x3, or does it equal 8x3? 8x3 


Simplify. 

5. (at)? a8 6. (c7)° cl 7. (ab)* atb4 x (Sa)? 25a? 

9. (x?)3 x6 10. (2a)? 42? 11. (4n?)? 16n4 2. (—3xy)? 
9x2y? 


V/4 Written Exercises 0/M)/ Ml /Y/ / / / A) A  ) /// /& 


Simplify. 
eels (°° 2. (a?) Bab? 4, (x7) 
x8 ai2 p12 x10 
Sec*)? 6. (77 )22 I Oor 8. (4a)? 
cls nae 4x? 16a? 
9. (ab)4 10. é 11. (6ax)* 12, (—2xy)? 
Cun 2), eel ( ae 
Find the area. Use A = s?. 
5a 
1 ‘= u ‘: at a Sx 10x? 
5a 
3x x 
6x v 
Use both of the exponent rules on the opposite page. Simplify. 
Sample (4x3)? = 47(x3)? = 16x® 
oye : Ne 18. Gb?) 19. (5x°)? 
ie Tay oe Sx 
. (—2a*)? 2(2a2b a 22a )e 23. (=x° yz 
po. aay opts (i908 
24. 2(ab*)? 25; 306 ye 26. —(2n?)* 27. —(4n?)* 
2a7b® 3x4y? —8né —16n* 
2 ay ee 30. Bxy*)2(—4x2)2 
ay) 2) 29. (—xy")( yy. ; (3xy") Cue 
31. (2mn)3(3n)? 32. —(x2y?)\(x?) 93. =a (se 
72m3n5 —x4y? —pllgl2 


For more practice, see page 416. 143 


§@ 5- Polynomials Times Monomials 


Now that you can multiply monomials, you can put the distributive 
property to work. 


5(3x + 4y) = (S+3x) + (5+ 4y) 
= 15x + 20y 


EXAMPLE 1 3(a + 36) = (3°a) + (3°30) 
= 3a + 9b 


EXAMPLE 2 —J(2x — 3y) = (—1+2x) — (-1-3)) 


ES 


EXAMPLE 3 a(qa? + 2qb + b?) = (a: a?) + (a: 2ab) + (a> b?) 
= a3? + 2a*b + ab? 


aN 


EXAMPLE 4 = —2x(9x3 4 3x2 + x) = (—2x + 9x3) 4 (—2x - 3x?) + (—2x-x) 
= —18x* — 6x3 — 2x? 


'/4 Classroom Practice '/M0/M/M/ | M/s 


Multiply. 

Ls 4¢ +4 Jay 8) x ty ah ee a 
ee Saat 2 6 20 
Rg Ae wie 9 10a 
10x, a) Wx ae — 3x bl) 12, a*b?(— a — b) 


—x3 + 2x? — 4x xe —3xe +ex 
( 
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"4 Written Exercises 0/0 /M0/ M7 / M0 / M/A / / 0 / l/l) t/t / Mt M/ 4 


A 


Multiply. 
be? 4 2. 3(a — b 3. 4 4. 5(a? 
Ca a-! xp i+ 
5. —6(n + 2m) 6. —1Ga BS ey) 7: a(a- - b) 8. x(x a 3y) 
-6n —-— a—a + 3xy 
9, — 10. —ab(2a — 4b 11. —5x@3 2 12, 2xC6x— 1 
ot) ie a = ab PET oe *E% Dae 
13. 4 Dp des A a(S = | 
ree Bab ra o My a5 30x t Hl i Ae ng Es pee) 
16. 2 —2x —4 .- Be — 2 — 
6. 2x - = ret = oy 17 ur in + ny 18. a 2 + 2ap = l) 
19. —x2(x 4+ 2x? 20. —3c(2 ae 21. —y*y? — 2 ut 
28 3e(Qe? + 4e — 5) yt 298 +) 
22. A rectangle is 10n centimeters long by (nm + 6) centimeters wide. 
Write its area as a polynomial. (10n* + 60n) cm? 
23. You have collected (3 + 1) dimes. What is their value in ost 
(30n + 10) cents 
Solve. 
24. 4(2n + 3) — 3(n — 1) =0 -8 25. —(n + 3) + 2(n +7) =0 -11; 
26. 5x + 2 — 2(2x + 6) = 010 27. (2y — 3) — (y + 6) = 63 72 
28. 20x — 6) — 1G Se = ~ = Le 4 \ 29, 3(1 — 2a) — (6 — 2a) = —7 1 
30. 3(x — 4) + 202% Ieee a Si n= 6) + sone ce 


32. 6(1 — 3x) — 22x #5)=40-2 33 4@a— 3) —%a@— 8)— 22 oe 


— 


SELF-TEST 
Simplify. 
1. oC. ) 2. (—m?n “amn") 3: (aby. 4. (- 1x oF 


Multiply. 
5. x(y + 7) 6. m(m — n) Ts Cine 5) 


xy + 7x m2? — mn 


8. —2(3x — Ay 9. 5x(4x + x *) 10. msm im + 2m) 


—6x + Ox? + 5x 
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§ 6- Multiplying Polynomials Da 


To multiply by a binomial you also use the distributive property. Let’s 
use a vertical form. Your work is a lot like multiplying in arithmetic. 


Here are a few more examples to study. 


EXAMPLE 1 x 47 


EXAMPLE 2 Dy 


5 
oes y — 5) 

2y? — Sy 

ari) ABLE —4(2y — 5) 
eS 


2 
| 


EXAMPLE 3. g242a — 1 
a — 3 
a 2a" = a 


=> 2a) 
Pare 


a(a? + 2a — 1) 
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Y/4 Classroom Practice \/M/M0/M/ M/ M1 / M/A) M/A) |) i 4s 


Multiply. 
lL. (x + 2)(x + 4) 2. (n + 2)(n + 7) 3. (a + 4\(a — 1) 
x? + 6x + 8 n?+9n+ 14 a*+ 3a-—4 
4. (x : Bes — >) Sh Cx 3 I)(x + 2» 6. (a + 6)(2a — 4) 
24 41x + 2a* + 8a — 24 
7. ee 8 Ox — 4s . 9. By — 6)2y — 5 
( 2a? + bya + 3 i Use 2 eS) mae 
10. ae = es + 4) 11. (3n + a — 3) 12. (4x — IDQx + 3) 
-x- 3n? — 3n -— 18 8x? — 10x — 3 


"/4 Written Exercises 0/M1/M0/MV/M0/ M/ | / / Mt / / i /& 


Multiply. 
AL. & + I)(x + 2) 2. (y + 3)(vy + 4) 3. (n + 4)(n + 6) 
x2 + 3x + 2 y2+ 7y + 12 n?+ 10n + 24 
4. (a+ 3)(a + 5) » (ct De +7) 6. (y + 9)(y + 3) 
a* + 8a + 15 x2 + 8x +7 y? + 12y + 27 
7. (x + yx + y) 8. (a + b\(a + c) 9. (x + yx + 4) 
x2 + 2xy + y? a* + ab + ac + be x2 + xy +4x + 4y 
10. (x -— Be — 2) Il. (y — 3) - 9) 12. (n — Bey - - 
— 3x +2 y?—- Ty + 12 
13. (x — ne + 2) LEB OP er Uy 6) 15. (y - 39 : 4 
‘ xe+x— 2 y>-y- 12 y?-y - 20 
16. (2x + y)(x + 2y) 17. (4x + 1)(4x + 1) 18. (4x + 1)(4x — 1) 
2x2 + 5xy + 2y? 16x? + 8x + 1 16x? -— 1 
19. (a + b)(a — b) 20. (a + 2b)(a — 2b) 21. Qa — 1)(a + b) 
a? — p? a? — 4b? 2a* — a+ 2ab — b 
22. (6 — x)(6 — x) 23. (6x — 5)(6x — 5) 24. (By — 2)2y + 1) 
36 — 12x + x? 36x? — 60x + 25 6y?7-y-2 
B 25. (n+ We +2n + ” 26. (x + 2)(x* + 2x + 1) 
+ 3n2+ 3n + 1 x8 + 4x? + 5x + 2 
27. (x — 2)(x? — 4x + 4 28. Se me se 
( oo 6x2 + 12x — } y 20 on : 
29. (m — 2)(m2 — 2m + 4) 30. (n — We — 8n+ 16) 
m — 4m? + 8m — 8 n? — 12n? + 48n — 64 
SEG tai) 2ab — b*) 32. fe — b)(a? — b?) 
a + 3a’b + 3ab? + Bb — ab* — oe +b 
C 33. (n? + 2n + 1)(n? + 2n + 1) 34. (x? — 7x + 12)(x? — 3x — 1) 
ni + 4n3 + 6n? + 4n + 1 x4 — 10x? + 32x? — 29x -— 12 
35. (2a* — ab + 4b*)(5a? + ab + 6?) 36. (x — 4)(2x* — 5x3 — 7x? + 10) 
10a4 — 3a3b + 21a7%b? + 3ab* + 464 2x® — 13x! + 13x? + 28x? + 10x — 40 
37. (n — 1)\(n* — 3n3? + n? + 1) 38. (a — b)(a* + atb + a*b? + ab? 4+ b*) 
®— 4nt+ 4n3-n? +n - 1 a — B® 


For more practice, see page 417. 147 


© 7- Multiplying at Sight Ds 


When you multiplied binomials by x +2 
using the vertical form, you may have x +3 
noticed a pattern. The pattern is ee 
pointed out at the right. 0 
x? + 5x + 6 


product of the first terms product of the last terms 


sum of 2°-x and3°-x 


You don’t have to write out each step every time you multiply two 
binomials. You can multiply at sight if you follow three steps. 


aN 
Sicp a: C28 Bite te) Se Multiply the first terms. 


Multiply the outer terms. 
Multiply the inner terms. 
Add the two products. 


a 
Steps: (x + 3)\(x + 2) = x2 4+ 5x +6 


An easy way to remember this is to think of it as the FOIL method. 


(C\gm FOIL stands for First, Outer, Inner, Last! 
= 
 ¥ hg 


Here’s how the FOIL method works. 


Siepr2: Car DO 2 tek 


EXAMPLE 1 Multiply (« + 4)(x + 5). 
Sicp lame (ee aCe 5) 


Step 2: (e42 DG 45) =e Oe O+] 
Step 3: (x + Ax + 5) = x? + 9x +20] L | 
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Be sure to watch the signs! 


EXAMPLE 2 Multiply (x — 4)(x — 2). 


Step 1: (ax —2=x?.. [FI 
Step 2: (x — A(x — 2) =x? 6x... [0+] 
Step 3: (x = 4)(x — 2) = x? - 6x +8<—_| L | 


EXAMPLE 3 Multiply (x — 4)(x + 2). 
(x — 4)(x + 2) = x2 — 2x — 8 


EXAMPLE 4 Multiply (2x + 3y)(x + y). 
(2x + 3y)(x + y) = 2x? + S5xy + 3y? 


1/4 Classroom Practice '/M0/M0/M0/ M/ / / MT / M0) / M/A 


Complete. 
L (xt Dx4+9)= 


2. (a + 2)(a+5) =a? + 7a+_2_ 10 


Se (ap a se 2) ye Se 
ee Gi Game 72 


4.(x+ 4x45) = x? 


6. (x + 5)\(x — 2) = x? + 3x -— 10, 


6 


7. (a+ 8)(a — 2) = a? + 6a — 16 6°68 (c— 6c + I = c? — Se — 


9. (x — 3)\(x — 4) = x? 


. (a — 5)(a — 9) = a? — 


Multiply. 
: 12. 5 I 13. 6 
I. (x + 2)(x +3) (+ Sy) (a + 6a +2 
14. = aXe — 3) 15. Oe Olam 1) 16. OF ie aa) 
“76g Ge eA 
17. (c — 9)\(c + 8) 18. (2x * he + el) 19. (4y a Day — ay 
ce — 3c - 24 7x +3 
: = 21. (Qa — b)(3 4b 22. (7r — 4 
a 120s: 2 20 Ga. + 4h Ca ta 
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"/4 Written Exercises ©/M0/ Ml /Ml/ / M/ / / / t/t /@ / t/t @/4 


Multiply. 


A 1. 
4. 

Th 

10. 

13: 

16. 

19. 

D2: 

2S: 

28. 


Cee NER ed 
24 7x + T2 


(x + 2)(x + 1) 
x2 + 3x +2 

(x — 4)(x — 3) 
x2 — 7x + 12 

Ce ea) 


2a 


V4 9y -2 
y? + 4y — 12 


(x + 2)(x — 2) 
x-— 4 


(6a + 7)(6a — 7) 
36a? — 49 

(Sn — 1)(2n + 3) 
10n? + 13n -— 3 
(3x + y)(7x + 2y) 
21x? + 13xy + 2y? 
(3a — b)7a + 46) 
21a2 + 5ab — 4b? 


Find the area. Use A = 


31. 


sear (B 
x? + 10x + 24 


32) 


o (x 3) 4-5) 
x? + Bx + 15 
Soe 
x? — 3x + 2 
. (a — 3)(a — 5) 
a? — 8a + 15 
A 2) ee 
Va ee 
a? + 2a — 15 


- (a + bya — Db) 
a? — b2 

. (2y — 3)Qy + 3) 
4y*-9 

. 3x — 1)(2x + 5) 
6x? + 13x — 5 
Ga — bia) 
3a? — 10ab + 3b? 


- (6x — y)(4x + 2y) 
24x? + Bxy — 2y? 


map & 


sep S) 
x? + 6x +9 


2a. 


30. 


aS) 


- (x + 6) + 2) 


x2 + 8x + 12 


. (x — 6)(x — 3) 


x2 — Ox + 18 


SY = Gare |) 
y?>-3y-4 
> Oe ap OCs = 2) 


x2 + 3x — 10 


. (2x + I(x + 4) 


2x24+ 9x +4 


Ohy 22 BYOe = 3 


4x? — 25 


. Bx + 43x — 4) 


9x? — 16 


- (3x + 2y)(2x + 3y) 


6x? + 13xy + 6y? 


(4x — 3y)(x — 5y) 
4x? — 23xy + 15y? 


(3n + 2p)(7n — p) 
21n2 + 11np — 2p? 


2a—o 


at+4 
2a" + 5a — 12 


34, A rectangle measures (17 — x) centimeters by (x — 4) centimeters. 
Find its area. 21x — 68 — x? 


35. A rectangle measures (2y + 3) centimeters by (3y + 1) centimeters. 


Find the area. 
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1 
Use A = —bh. 
se 5 


Find its area. 6y2 + 11y + 3 


[yy = Ne = | 
h=n+3 


5 (2n? + 5n — 3) 


38. Find the area of the side of the house 
shown at the right. y- UN; 
5 (2x? — 3x — 9) + 2x7 +x — 3 - 
xe | 


LES) - 
C 39. A trapezoid is shown at the right. Its area 
may be found by using the formula 
a 
Oe en 
2 
a=3x—-1 


b=3x4+ 1 


Find the area. 6x? 


b 
40. The box shown at the right is designed to Vin: 
_-hold a cup and saucer. The top, the 6x 
“~~ bottom, and two sides are rectangles. Two 
sides are trapezoids. Find the area of the ieee 


whole surface of the box. 318x? — 10x 10x 


ave 
=, § BY) 
a =~ -) OG 4 “4 x4 
oh 4 0 ATS {We > em 
7, ee 
0 


iy 
SY 4 

¢ 

@ 


g 940 = 
Ab PRIN cso p 
Vr trt fi? Sno oe 


Op, 
Sess 


There are 3 red hats and 2 black hats in a drawer. 
" Melba, Fran, and Brent line up in a single file, and 
e a hat is placed on each one’s head. They are asked 
; to figure out what color hat they are wearing. 


Brent, who could look ahead and see Fran and 
PY Melba, says, “I don’t know.” Fran, who could see 


BZ only Melba, says, “I don’t know.” But Melba, who 
ff could see nobody, says, “I know.” 
iA 
is 
f What color is Melba’s hat and how does she know? 
f Melba’s hat is red. 
4 
‘ oat va) SSO a’ 


SSX 
a5 Ssea eas 


@ 8- Square of a Binomial RE 


You know that when you square a number you multiply it by itself. 
O66 we? Sax 


The same is true when you square a binomial. All you do is to write the 
two factors, then multiply as you did in the last section. 


The square of a 
binomial is called a 
trinomial square. 


(a+ b)? = (a+ bla + bd) 


a*® + 2ab + b? 


Study some more examples. 


EXAMPLE 1) (x +3 =(x +3)(x+3) (—42?=(@-—40-4) 
— ee = x*— &x + 16 


Once you have done a few multiplications like those above, you might 
notice a pattern in squaring a binomial. 


\ ed sy To square a binomial: 
= 
(CN - 1. Square the first term. 
w 2. Combine twice the product of the two terms. 
3. Combine the square of the second term. 


(a + b)? = a? + 2ab + b? 
(a — bj? = a® — 2ab + Db? 


Here are a couple of examples. Be sure to watch the signs too. 


EXAMPLE 2 (x + 5)? = x2 + 10x + 25 (n — 3)? =n? —6n+9 


twice 3°n 


Of course, if you find this short cut difficult to remember, you can 
multiply as in Example 1. 
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'/4 Written Exercises 


Express as a trinomial. 


VME MM) A) A) A) A) A) a 


Ah (xe 42 2. (m + 1/2 By (2 ab 2) 4 — 3)2 
Be Ae + He ea 2m ne (O ee ey y? Ws ae 
5. (x + 3/7 6. (n+ 6 — 2) 8 — 6)° 
es ey ae n?+12n + J ae Gs m?* — Ua ye 
9. (x — 4)? 10. (m + 5)? if (y= 7 12. (a + 10)? 
x? — 8x + 16 m? + 10m + 25 y? — Tay + 49 a? + 20a + 100 
13. (x + 9)? 14. (y — 8)? 15. (m + 7)? 16. (eae Oe 
x? + 18x + 81 y? — 16y + 64 m* + 14m + 49 n?+ 16n + 
17. (n — 5) 18. (y - Ds 197 Gas 22 20. (2x + < 
n?— 10n + 25 y?—2y+1 9a? + 12a +4 4x? + 12x +9 
21. (4x — 29? 2224 4b) 23. (3x + yy 24. (6n — 1)? 
16x? —- 16x + 4 4a* + 4ab + b? 9x? + Bxy + y? 36n? — 12n + 1 
25. (10a — 6b)? 26. (2m + 3n)? 27. (4x — 3y)° 28. (3x —4 We 
100a? — 20ab + b? 4m? + 12mn + 9n? 16x? — 24xy + Oy? 9x? — 24xy + 16y2 
29. 2(a + 1)? 30. 2(a + 5)? 31. 3(x — 2)? 32. —I(x + 3) 
2a7+ 4a +2 2a” + 20a + 50 3x? — 12x + 12 —x*-— 6x -9 
33. —2(x — 2)? 34. —1(2 3)? 2 . — l(a — 2b) 
—2x? foes ap —4n? & nee a ae + 3), uy: s- ‘ab — 4b? 


37. Study the figure. Then complete the oath below. 


Area of big Sum of the areas of 


square the four regions 


Goa = 
(ee de ea et 
b 


For more practice, see page 417. 


SELF-TEST 
Multiply. 


1. aC *) Ze Ce A Se 
x2 + 6x + 8 —- 6a+5 

4. (m — Sym + 1) 5. a — 7b)(2a + 3b) 
m? — 4m —- 5 4a? — 8ab — 21b? 


3. OF ae 
yity-— 12 


6. 3m + IQm + 2) 
6m? + 17m + 5 


Express as a trinomial. 


7. (a+ 4? 
a? + 8a + 16 


8. (n — 3) 9. (6x + y)? 


10. (4a — 7b)? 


n?-—-6n+9 36x? + eo i y? 16a” — 56ab + 495? 
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@ 9- Division with Monomials 


You know that a division is often shown as a fraction. Here is one way 
you can simplify. 


In Arithmetic In Algebra 
2 l 
100 = 20 Da 
—— = 2—-=_79 2 
5 on a a 
| | 


Divide both 10 and 5 
by the same number, 5. 


This method works for all divisions. 


Divide both 2a and a 
by the same number, a. 


] 
4 5 ° 6 
BXGMPLE 1 22 = 2 
Xx 


= 


1 1 
3 6 ; 2 
EXAMPLE 2. 22~ = 22272 ** = 2x 
x xox 
4 
EXAMPLE 3 pe) ee a Oe 


l 
= a 
2ab Pae 
l 


re ee 
"/4 Classroom Practice \/MT/M/ MV) MM MM MU i 4s 


Divide. 

yo xe ae 2a 
ae ee oo ae eS 
5, 2 5 6, 2 3 7, Aab 4, g, £4 6, 

be a 

8a2b =e —9m2r3 24rs4 

10. ——— -7 _ 3m 2 
ab ne n 3mr3 ia —&rs? 2 
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4 Written Exercises 0/1 / M0 /Ml/ M/ M/ t/t / t/a 


Divide. 
2 
A 1.24, jee ee. 4, ££ 5, 
2a a a 2 
9 2 
Gg as Ge 7. = g, 2X" 5 
a x3 ct x 
3 : 1 Hy) = 2 
eee 10, ee 1, ee eee 
n? 2a° mn 2y 
12rs 4ab —9x2y — 8ab? 
13. = 14. = 15. 3x? 16 4b? 
~3 Ars op 2a 3 xy a5 
— 56x4 30m3 —63b2 36n® 
17. —7x2 18. ——— -5m? 19. —7b 20. 6n? 
8x2 a 9b 6nt 
— 10cd4 48 bc? 42.a7*b? —7T2x4y 
 — Eh ee A 23: -7Jab 24 — 8x3 
ee al —8c? —6ab 2b oe oe 
Simplify. Be sure to divide first. 
4x? 2x3 2x4 3x Sa. 6a® 
ha}, 269 DY 
x x? x3 3 5 Sa oe 2a? 
lOxy = 4x23 18ab3 — Sa*b =4x ye 3xcy? 
28. ee 29. a 30. ee 
sae 4x*y? ae in —2x*y? ay a 


po OP) eSKy 
fs 
, ape % ry FAQ 
Ss 2 oe - 9 ee SS” Y 
4 oo &£ So 
yy “4 oh i 6 a FS > SM SP repecssF Soy, Sf 
y IA AD A B Op A & i gy: a Ry S 
ss FSO BRA Horsss-0s 3s 
tared 


A Sticky Problem eos | ee ia } 


3 

\ Here are five squares made from sticks. It is | | | 
# possible to make four squares by moving just | | | 
two of the sticks. Can you do it? f 
See page 6 of Answers to Odd-Numbered rae na a 
Exercises in the back of the text. 4 
, 


SS 


4 
Ores=s5 


SI 

Sl), SSE, S x —< SSS EQ 

€ n gss~ Shc, <—- \) cs> "e, y 

Ry O27 2 Sess oes? ry o 
Rotke SS +S 

Te 


Ry sae 
ry’ ae ~ 


®@ 10- Exponent Rules (Optional) 


You may have already guessed that you can work with exponents in 
division in the following way. | 


bau 


nS 
a 


Sometimes you may find that the exponent in the denominator is greater 


than the exponent in the numerator. 


x? ] | 
on DE BOE ae 


iy Nad Make a note of the following rules. 
X = 
(CN == X= x9-b when a is greater than b. 


i ee when 6 is greater than a. 


— = xe = x=] 
xX 


You can use these rules when a and 3b are positive integers. 


Sys 6-2 4 
EXAMPLE 1 = = 3n = 2p 
n 


4 
EXAMPLE 2. 2% =— => 
aXG Xx 


ap 


ap = q3-3p4-1 — ]-p3 — p3 


EXAMPLE 3 


1/4 Classroom Practice \/M/M/M/ M/ / / l/l / M/A 


Divide. 
xe ae c? a 1 
ie ve) x? 2: ei a 3. Pe) c§ 4, BS igs 
4 4 5 
ee 2a i x2 Ie sue 5n? By ae 
e on 2n3 aye 
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"/4 Written Exercises 0/0) / M1 /MY/ / / A) ) / )  @) / f/f /& 


Divide. 
a® ee 
9x 122 ra 
5. x2 9x3 6. Gee = 
3a2b? — —18a3p 
, = 10. 
: ab? a —3a? 
—12x°y? 14a%b2 
13. 2x3 14, 
—6x2y2 — Tab? 
—20x®y? — 12a3b8 
1. 5 Ay 8. as 
De me Tas 49c7d19x 
eh. abes ae: —7c7d> 
12x2y DNGRTSS 
25. —6x 26. ——_—— 
—2xy —3ab 
xe —42a°b? yet 36x 4y2z 
b = —7a“b : =a 


pickled peppers in a_ basket. 


every minute. In one hour the 


“Rap 


the 59th minute 


S652 yy 
SEM, 


sr SSSSERH 


va 
=, 


sSIXy, SX 

A x ‘tn, od 

\ rood Don RS cS 
Ss hes S> 


The Pickled Pepper Problem 


Paula and Peter Piper are picking 
pickled peppers. They’re putting the 


number of peppers they pick doubles 


is full. When was the basket half full? 


Cy 
Siar TF 


end 5a 
3d bey 
—8n? ~-2 14512 
oe Pea 8. ap? 7b10 
16xty3 xty2 
6ab 11. z y — 4x3y? WZ a y: 5x8y 
—4x Sxy 
=2a 45 —42m®n? «2 16 56X25 Y 
bh? © aint - F Ixy! Bxty 
9x? yt G20 sce 
4ab* 19. ts 3x8y3z_ 20. — —_ -5abic 
3xy —3ac 
— 3r4st 36a®b2c! 
—7d>x 23. 340 24 Se 
7d°x ee 3r°t =rnee 3a°bc 
20 27 —40ath2c® 28 30x?2y3z 
= c : een b ~5xy2 —6xyz 
4abc? 
; —8latb?c? 54254710 oe 
-6y’z 31. Sanne 32. Re —6r‘st 
27a*c* 
® soa eS 


The 


basket 


© 11° Polynomials Divided by Monomials EE 


You probably remember that in arithmetic you add fractions in the 
following way. 


20a ses m3) 
4 zs 4 7 
If this process is turned around, you have the following. 


Ty AY ae BU i S 
4 4 4 4 
Now just use this idea in working with division problems. 


EXAMPLE 1 aaf2t — 34 , 3b 


3 5 
Divide each term of 3a + 36 by 3. 


=at+b 
eae 22 fe 
EXAMPLE 2 05 — 61s _ 28) ges oe 
2r 2r OF 
=s — 3rs? 
2 2 
EXAMPLE 3. 2%_t 4% + 8%y _ 2xt | 4x Bay 
Dx, ox 2 DG ea 
=x+2+4y 


Y/4 Classroom Practice \/MN/M0/M/ M0 / M0/ M0 / T/A A) M/S i As 


Divide. 
2 4 2 
[eee pf sealed a 
5 x 2m 
2 2 
1), ii ees: Ge, 
2a ab 3mn 
4 2x? + 3x — 4xy g 3a*b — 6a + 9a? 5 Axy? + Ixy — Oxy 
x a 2xy 
2x + 3 — 4y gD 2a od 2y- te 23x 
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"/A Written Exercises 0/1 / Ml / 47/0 / M0 / MT / Mt / l/l / t/t) f/f / / /4 


Divide. 
5) 15h oa - 
7) a+ > a b S 8x — 4y A 3a + 12¢ 
5 7 4 3 
a+ 3b a= 0 2x —y a+ 4c 
8x — 4 20% 1 
5 9% Ly 6, 20% 6 7 56m + 63n 8. 42x + 54y 
2 4 7 
Ax — 2y 5x — 4 8m + 9n 7x + Oy 
5a? + 45 Oy = 28 2 = g? — 4x%y? 
9. a“ + 45a 10. x x “if ab a“b D. xy — 4x*y 
Sa 6x a xy 
a+9 x-8 b? — ab 1 — 4xy 
B. a? + a*h + ab? 14 xo Seas x 15. 6m2n2 — 2m + 4m? 
a x m 
a? + ab + b? x27 + 3x -— 1 3mn?2 — 1 + 2m 
A 3n* + 3n3? — 6n? = 5x? — I5x3y + 10x 18 a*b? — a8b + 4a7b? 
5x a’ 
n3 +n? — 2n x — 3x*y + 2 b? — a? + 4b 
19. 6r2s + Ors? — 18r3 20. n? — 3n* 4+ 5n° 41. 24a*b — 6a2b? + 12a 
3r —n* —6 
2rs + 3s? — 6r? —1 + 3n? — 5n? —4a"b + a2b2 — 2a3 
B 22. SAn- = 10x? =] 48x" + 8x 23. 32n — l6n - l6ne =e 3277 
4x —8n 
—x3 + 3x2? —- 12x + 2 —2—-—6n 
oy 6a4b* + 2a°b> + 4a°b? + 2ab 2 —18x3y + 48x2y? — 54xy3 
; SS) ; —6xy 
—3a*b? — a*b? — 2ab —-— 1 3x7 — Sxy + Oy? 
6 —24a®%b? + 12a*h? — 9a2b3 7 21x3b* — 28x°b? + 42x2b° 
. —3a2b? ; —7x*b 


8a'b — 4a? + 3b 
For more practice, see page 418. 


SELF-TEST 
Divide. 


2a® 


1. 2. ea 2a° 


6. 4a? + l6a 


2a 
2a+8 


—3xb + 4x® — 6b? 


e ee FEN EN rks = Shy 
= se 
8 3a°D = Gab- 


3ab 
a — 2b? 
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®@ 12 - Dividing Polynomials (Optional) 


Dividing by a polynomial is a little like doing a long division problem in 
arithmetic. Compare the steps. 


255) meee x 4 12 
15 x +3 


15)255 oe. eee 12 


1 x 
15) 255 6) ee ean 
] x 
15)255 x +3)x? 47x 4+ 12 
15 x? + 3x 
] 
15)255 x + 3)x? ee 
15 x? act oe Boe 
105 4x + 12 
17 x +4 
15) 255 x + 3)x? +4 7x 4+ 12 
15 eo os 
105 4x + 12 
17 a ba 
15)255 x +3)x? 47x 4+ 12 
15 feo eo Be 
105 4x + 12 
105 4x + 12 
0 0 
Check: 15% 17=255 ,/ (x+3)x+ 4x24 7x412 
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11 Written Exercises '/M/M/M/ M/ M/M/M/M/M/M//M/M 


Divide. Check by multiplication. 


edn Shy Ase 8 ae pian WU) ae 
: Pen) : : an tas ; 
Xt a 
(Pe ices A 5 AD 
i a ; x —6 
x-2 x+2 
j a de ; n+ 1 
x-4 n= 4 
10. s° — Js 10 iW. x? — 9x + 18 
s—5 x —3 
S-2 x -—6 


B 13. The area of the rectangle at the right 
is x? + 4x — 12. The length is x + 6. 
What is the width? x — 2 


14. The volume of this rectangular prism is 
x? + 11x? + 36x +36. Find the 


height. x + 3 

ee 
f my BS 
9A y: } ¢ Po — SS Y 
Ose Po 4 aad RES SQ SSIES Se N —S” iy 
f 
j Do You Agree? } 
ae. ae BH 
, If you live in Parry Sound, then you live in Ontario. if 
Y) yy y 


» If you live in Ontario, then you live in Canada. 
4, Therefore, if you live in Parry Sound, you live in Canada. 


Ra eARa 


Crackers are better than nothing. 
Nothing is better than a banana split. 
Therefore, crackers are better than a banana split. 


COoSSSIER ay ~ 
Cony 
Q 


What happened? See page 6 of Answers to Odd-Numbered 
Exercises in the back of the text. 


x Sd CFSSSSSIY <5 
cs “Say, 1: Pe a Ny Pom 
YY) O ANAS a¥o, > 
OCSh cS 


UXy 
SSiposcoss y 


/i Reviewing Arithmetic Skills V/M)/M)/M/M/M/4 


Simplify. 


2 
Sample 2 a 5 or £ = 2 
3 


the denominator by 2. 

12 2 = 3 3.44 4.23 5.23 

632 7,54 8. 2 9, 8 4 10. = 2 

Add. Simplify if possible. 

uW+33 22414 13.2453 42428 

9.5435 0.2423 w+ 3 2d 

2B. +o 5 w= +5 FG 5. 5 + 5 6 ag ta, 
14 

Subtract. Simplify if possible. 

or iE ir i 

39, 2-25 40. 2-2 41. 2-55 aut 
ia 


CAREER NOTEBOOK 


Marketing 


Many people aren’t aware of all that is involved in putting a product on 
the market. Considerations must be given to consumer needs, com- 
petitive products, advertising, packaging, and profitability. 


Packaging designers use artistic talent and marketing skills to 
design packages that protect and promote their contents. 


Product designers work toimprove Market researchers analyze data to forecast 
the appearance and functional sales and recommend product design, 
design of products. packaging, and advertising. 
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SER CORNER 


Which is a Better Buy? 


At some time you have probably 
looked at two different brands of an 
item, and have thought about which 
one was the better buy. Of course, 
there are many things like quality 
and packaging to consider. As a 
consumer, however, you should be 
able to recognize which item is less 
expensive, and therefore be able to 
make good decisions. 


nh lige Se 


8)$1.15 


about 14¢ per ounce 


eels 
10)$1.50 


about 15¢ per ounce 


Which strawberry jam is less expensive? 


164 


You don’t always have to do this kind of arithmetic while you’re 
shopping. Unit pricing labels on store shelves show you the price of the 
item per pound, per gram, per kilogram, per fluid ounce, or whatever 
unit seems easiest. 


Most unit price labels 
look something like 
this. 


PRige 


$.72 
Creamy Whip : Tip-Topping 
9 oz. : 7 Oz. 


Round the unit price to the nearest cent. Complete the labels and compare 
the two brands. Which is less expensive? 


1. 
PRICE P E 
UNIT PRICE $84 UNIT PRICE tee 
? Green Mouthwash ? Fresh Mouthwash 
Per fl. oz. Per fl. oz. 
12¢ 11.5¢ is about 12¢. 
, Fresh Mouthwash is slightly less expensive. 
$.29 
Spicy Mustard 
3. 


$1.39 
Dew Drops Shampoo 
7 fl. oz. 


Dazzle Shampoo 
8 fl. oz. 


about 21¢ about 20¢ 
Dew Drops Shampoo is less expensive. 


Per fl. OZ. Per fl. Oz. 
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'/,Reviewing the Chapter '/M)/M)/M/M)/&/@//4 


Add. (See pp. 136-137.) 


ee 2 al 3. 6n — 14 a = ie 
x—4 2x2 — 5 n+ 16 “ge —= \3) 
2x — 2 3x2 — 6 n+ 2 5a? — 1 
Sax = Sy? th We dk Tipe Be ax + by 8. 9m + 4n 
4x? + 10y? —a* — 6b? —3ax — by —5m— n 
5x2 + Ty? b? —2ax 4m + 3n 
9. (n + 3) + (2n + 5) 10. (2x — y) + (9x — 7y) Il. (nh? — 1) 4+ Bn? 4+ 1) 
3n + 8 11x — 8y 4n? 
12. 3x —7)+(x+ 14) 13. (a? + 57) 4+ (5a? + 7b?) 14. (1 — x2) + 6 4+ 9x?) 
4x +7 Ga? + 8b? 6 + 8x? 
Subtract. (See pp. 138-139.) 
is. x +2 16. 3y-—1 7. 12x — 7) 18. 15m? +n 
—(x — 3) —(2y + 1) —(10x + Sy) —(11m? — 2n) 
5 y-2 2x — 12y 4m? + 3n 
19. az +5 20. 5a2b? + 6 21. Bx — yy? 22. 9x + 4y 
—(2a? — 3) —(a*b*? — 6) — (4x? + y?) —(11lx — 3y) 
—-a’°+8 4a*b? + 12 —x* — 2y? —2x + Ty 


23. (5m — n) — aL) 24. (6a — b) — a 1 ») 25. (9x + y) — oo) 


26. (6x — 3y) — (Sx —3y) 27. x + 1)— Ox +1) 28. (Ba + b) — (a — 5d) 
x —7x Ja+6 


Multiply. (See pp. 140-141.) 


29. a®: at a6 30. 2a”: a 2a? 


33. (14x)(2x3) 28x4 34. (3x2)(Bx) 24x5 


Simplify. (See pp. 142-143.) 
a7. (a7)? 26 38. —(a?)3 —a® 


41. (mn?)* min’ 42. (3mn?)3 27min? 
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31. a-a? a 32: (5a)(—6a?) 
— 30a? 


35. (—7y2)(8y3) —s6y> 36. (—2n3)(—9n?) 
18n° 


39. (—a?)> -a8 40. (—3x?)3 —27xé6 


43. (—x?y3)3 — xby9 44, (3xy*)? 9x2y8 


O/M)/ M/A) MY) A) A) A) A) A) A) A) ss sa / 


Multiply. (See pp. 144-147.) 


45. 5(6 + n) 46. 7(6x + 3) 47. a(a + 4) 
30 + 5n 42x + 21 a’? + 4a 
48. —3(a + 2b) 49, 9(2x — 3y) 50. —2n(6 — n) 
—3a — 6b 18x — 27y —12n + 2n? 
51. (n — pn — 2 a2; Cus — 1)(4n — 1) 53. (6x + y)(x — y) 
n?—5n +6 2n? —- 7n + 1 6x? — Sxy — y? 
54. (r + 4)(2r + 8) 55. 0a. ~ 7)(Sa + 2) 56. (3x + yx — y) 
2+ 16r + 32 043-314 — 14 3x? = Qxy — y? 


Multiply by the FOIL method. (See pp. 148-151.) 


57, (n — 6)(n — 3) $8. (x — Ix + 2) 59, (3n + 1)(10n + 2) 
n2—- 9n + 18 4x? — 3x -— 2 30n? + 16n + 2 
60. (1 + 4n)(1 — 2n) 6L. (y + wc +1) 62. (x = 5G am 
1+ 2n -— 8n? 3y?+ 13y +4 x2 — 12x + 35 


Express as a trinomial square. (See pp. 152-153.) 


63. (n + 4)° 64. (n — 4)° 65. (x + 1) 66. (m — 6)° 
n?>+ 8n + 16 0 — on + 16 x? + 2x + 1 m? — 12m + 36 
67. 2x + yy 68. (x — y? 69. (3m — 2n)? 70. (4a + 3b)? 
Ax? + Axy + y’ xe — Ixy Faye 9m? — 12mn $40 16a? + 24ab + 9b? 


Divide. (See pp. 154-155, 158-159.) 


6n? 50x? — 10x3 24xy? 
i 3n 72. ——— 10x (pelle =P 714, ee 
2n a Ox x? —8xy 
18a2b4 40atb3 121m? 2y2 
(5 yas Tne a, iff ag oa 
—3ab 8ab? 11m —4x7y 
2 2 a 
79, On +N 4 go, 4m + 12m. 3 gi, Ox = 3x 5, 
n 4m Bn 
so 2x°y? — 4xy Frans 83, 3a? + 15a? + 18a 84. 5x2 = 10x" = 3% 
2xGy 3a aye 
a+ 5a+6 3x2 —- 2x — 1 
12a7b? — 9Yab 4a? — 2a? 2 2 2 
Se, Rail 2 a” gc ry sel A ine 
3ab 2a 2x 
2a7-—a+1 3x + 4y + 5 


A permission-to-reproduce chapter test can be found on page T15. 167 


Here’s what you'll learn in this chapter: 


1. To find a common monomial factor in a polynomial. 
2. To factor trinomials which are the product of 
two binomials. 
3. To multiply binomials which are the sum and the 
difference of two monomials. 
4. To factor the difference of two squares. 


Chapter 6 


ing 


Factor 


@ 1- Factoring in Arithmetic: Ds 


The number 12 can be written as a product of its factors in several ways. 
The numibers | 235456 sand 12 areeall factors of 12. 


ey eae Ve 


12=3°-4 12 =2°6 
factors of 12 factors of 12 factors of 12 


If a number has no factors except itself and 1, it is called a prime 
number. Here are some prime numbers. 


prime numbers 


Since 2 and 3 are prime numbers and also factors of 12, they are called 
prime factors of 12. Note how you can find al/ the prime factors of a 
number. 


2.3.5, 7, 11, 1a 


I2=3"4 140 = 10-14 
See =e 
SoS OIG SO I) 


The prime factors are 
usually arranged in 
order like this. 


Notice that 2 is a factor of both 12 and 140. We call 2 a common factor 
of 12 and 140. 
EXAMPLE 1 Find a common factor of 35 and 28. 


35 =p) 


2 Onn 7 is a common factor. 


EXAMPLE 2 Find a common factor of 18 and 45. 


ee. | 


NG 6. ae 3 1s a common factor. 
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In the second example, 3 is a common factor, but 3-3, or 9, is also a 
common factor. The number 9 is the greatest number which is a 
common factor of 18 and 45. We call 9 the greatest common factor of 18 
and 45. 


EXAMPLE 3__ Find the greatest common factor of 28 and 70. 


2 ee 2°7, or 14, is the 
10 = 2-57 greatest common factor. 


Here are a few clues for finding factors. 
1. A number has 2 as a factor if its last digit is 0, 2, 4, 6, or 8. 


2. A number has 5 as a factor if its last digit is 0 or 5. 


3. A number has 3 as a factor if the sum of its digits can be divided 
evenly by 3. 


Sample 726 is divisible by 3 because 7 + 2 + 6, or 15, is divisible by 3. 


Written Exercises \/AN/ Y/Y VM 8) MY) A) 8/1 


Wd 
Find the prime factors. 
A 1. 42 2. 100 3. 36 4. 54 52510 
Z, 3, 7 2.27.90 2, 23,35 2, 3.3,5 2, 5,31 
6. 125 7. 120 8. 625 9. 624 10. 93 
5, 5, 5 2) 2, 2,310 5, 5279 2, 2; 2,2) 3, 13 3, 31 
Find the greatest common factor of the pair of numbers. . 
Il. 12,15 3 12) 16,22 2 13. 14,21 7 14. 27, 36 9 
311,201 16. 12, 18 © 17,222 33 18. 15,40 5 
19. 16, 64 16 20. 21,42 21 21. 36,48 12 22. 14,49 7 
23. 42,28 14 24. 18,24 6 25. 100, 125 25 26. 30, 100 10. 
27. 16,36 4 28. 15, 24 3 29. 24,56 8 30. 19,211 
olf 12,204 52. 28.357 33. 40, 100 29 34. 15, 35 5 
35. 42,48 6 36. 50, 60 10 37. 100, 400 100 38. 36, 81 9 
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™ 2-Common Monomial Factors Ae 


Now you can find common factors of variable expressions. 


2a =2-a 2-a, or 2a, is the 
6a? = 2-3-0 greatest common factor. 


Use this idea to find a common monomial factor of the terms of a 
polynomial. When you do this, you factor the polynomial. 


2a + 6a? = (2a+ 1) 4 (2a> 3a) 
= 2a(] + 3a) 


This is a common monomial 
factor of 2a and 6a?. 
Check: Use the distributive property. 2a(1 + 3a) =2a+6a® 


EXAMPLE 1 Factor 3x? — ax?. 
3x2 — ax? = (3x?) — (a+ x") 
= x°3 — a) 


With practice you will be able to recognize the common monomial 
factors at sight. 


EXAMPLE 2 12mx — 6m?x? = 6mx(2 — mx) 
~~ oe 

EXAMPLE 3 oot + a2 + x = G4 fe 5 Eo 

EXAMPLE 4 oe ee a eG +y+4) 


BE 


72 


Wh 


Classroom Practice \/M/M¥/M/ M/ I / Mt / M/A 


Complete. 
aye) y 225 aoe 3. 3x2y" = 3x 2 oy 


dy ooe. = l2a2(ee 


)3a 5. 72h? = 8b(_2_) 96 6, 40a*b* = 4a7b*(_2_) 
10a7b 


Find the greatest common factor of the monomial pair. 


7. 2a, 6a 2a 8. 15n, 5n 5n One 3n a 10. 3x, 6x? 3x 


Factor. 
ies 2x2 12. 2a? + 4a 13. 7x5, + 7x! 14, 3x? + 6xy 
x(3 + 2x) 2a(a + 2) TO(x + 1) PAGES + 2y) 


1/4 Written Exercises 0/M)/ M0 /M/ /M/ / / / MT / H/ / /M // /& 
Factor. 
A 1.94 3x 2, 3) == MSH S210 spy Me 
3(3 + x) 5(1 — 3n) 2(x — 5) (y — 4) 
5. 3x* — x 6. 5n? — 2n 7. 2x*% — 6x 8. y? — 2y 
x(3x — 1) n(5n — 2) 2x(x — 3) yly — 2) 
9. 28n? — 7n 10. 2xy — y? M1. 4x? — 8x 12. 21y? — Txy 
7n(4n — 1) y(2x — y) 4x(x — 2) y(3y —.x) 
13. 25mn — 5m?n? 14. 8a2b — 24ab? 15.0 9x2 = 27 16. 12a? + 36a2b 
5mn(5 — mn) S8ab(a — 3b) 9x?(1 — 3y) 12a2(1 + a 
Mao — ox 21 18. 5n3 + 15n? + 25n 19. 35y + 22y + 
3(x? — 2x + 7) Psalter ter 5) eta eo 
2027 47 80m? 21. 4a? + 12ab — 16b? 22: ee = =, ey + ae 
2(n? + 2mn + 40m?) Ala? + 3ab — 4b?) —Axy + 3y?) 
B 23. 6x? E oe a 24xy a 42 24. —13x + 26x27 + es 
24x + + 7) 13x(-—1 + 2x + 3x?) 
25. . Sa Se ok aoe 7 26. 48mn + 72m?2n? + 60m3n3 
25(—2a? + b? + 3ab) 12mn(4 + 6mn + 5m?n’) 
27. 56x%y? = 72x2y? — et 28. 32a2b* — 16ab? + 48a%b°® 
Bxy(7x8y2- — Oxy - 16ab3(2ab — 1 + 3a7b?) 
C 29. x(a — b) + 2(a — Bb) 30. y(a + d) — 4a + a) 
(x + 2)(a — b) (y — 4)(2 + d) 
31. mn — nx + my — xy BPA li) == Syilel 2S [ye = By eye 
(n + y)(m — x) (a + b)(b — 3d) 
33. 2a — a® + 2b — ab 34, 3x? — 2xy — 3x 4+ 2y 
(2 - a)la + b) (3x — 2y)(x — 1) 
35. 2x? — 8 4+ x?y — 4y 36. a® — ab? — a*b + b3 
(x2 — 4)(y + 2) (a? — b’)(a — 5) 


For more practice, see page 419. 173 


M3-Using Factoring Ee 


You are probably familiar with the formula A = zr’. 
It is used to calculate the area of a circle. Take a look 
at this formula and what it means. 


The Greek letter called@ pi * 


The symbol z in the formula has a value of about 3.14 or =. Some- 


times it’s difficult to work with these values, so we often just use the 
symbol 7. 


EXAMPLE 1 Find the area of the shaded part in the figure at the left. 


Area of square: (4r)? = 16r? 
Area of circle: ar? 


Area of shaded part: 16r? — ar? 
= r°(16 — 7) 


In doing arithmetic problems with large numbers, be sure to look for 
common monomial factors as you work. By factoring, you may be able 
to save yourself some computation. 


EXAMPLE 2 _ Find the area of the shaded part. 


13 
13 cn Area = (13017) © 3 x 25) + (a aes 
EO 2S OS) 
13 x 70 


910 


Answer: 910 cm? 


13 cm 
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Find the area of the shaded part. Factor the expression. Leave your answer 
in terms of 7. 


A 1. @ ap S: 
} G 
hd (4 — apr? (9a — 4)s? 


(a2 — b’)a 


Find the area of the shaded part. 


. "7 : Lim~ 
7 cm 4 
i <p° N27 
cm 
5 
fi 
28 cm 560 cm? Le 


B 7. What’s the area of the part of the 
yard that is not in the circular 
region around the tree? Show 
your answer in factored form. 


Be ae 


sear & 


PM Ld yt 


=A i(! nt 


cro 
x?(1 — a) + 5(x + 3) 


ay : i i : he cle el 
Ca LEU 
iad i) aU li mai fd 


AL KAUFMAN Cartoon by permission of Masters Agency 


SELF-TEST 
Find the greatest common factor of the pair. 


1. 56,648 2. 24a, 8b 8 3. 36x, 3xy 3x 4. 2mn, 4mn? 


2mn 


Factor. 


5. Ix ye of. me 6. 18m1n? — 9m2n? 7. 8a*b? + 56a2c3 
y 


5xy7(3x + 9mn*(2 — m) 8a?(b? + 7c) 
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@ 4 - Factoring Trinomials—Two Sums BEE 


Up to now the only trinomials you have factored are those having a 
common monomial factor. 


3x3 + 2x? + x = x(3x? + 2x + 1) 


Common monomial factor 


Not all trinomials can be factored, but in the next few lessons you will 
see that many are the product of two binomials. For example, if 
(x + 2)(x + 3) = x? + 5x + 6, then we know that x2 + 5x + 6 has 
two factors, x + 2 and x + 3. 


Recall how to multiply two binomials at sight. 
Seo le (Ge 46 ibe a) Sse... 
P 2, Oe 
Step 2: (x + 2)(x + 3) = x74 5x... 
ee 
Step 3: (x + 2) + 3) = x? + 5x + 6 
Sa 4 


Now reverse this process to find the factors. 


What two numbers have a 
product of 6? 


1 and 6 


Steps: x? +5x4+60=( 2 \&e ? ) 


2 and 3 


Which of the pairs of factors of 6 
have a sum of 5? 


2 and 3 


Step 4: x? + 5x +6 = (x + 2)@ + 3) 


Of course, you should check to see if your answer is correct. 
(x +2)(x + 3)=x2+5x+6 1/ 
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Study these two examples. 


EXAMPLE 1 Factor x? + 7x + 10. 
Step 1: x2 + 7x + 10 = ( X( ) 
Step 2: pee ee ie SE \(x ) 
Steps: Xo ee 10 = Ga ce ae) 


What two numbers have a 
product of 10? 


1 and 10 2 and 5 


Which of the pairs of factors of 10 
have a sum of 7? 


2 and 5 


Step 4: Dee ix Oe 2 ee) 


EXAMPLE 2 Factor a? + 10a + 16. 
Step 1: a* + 10a + 16 = ( ( ) 
Step 2: a’ + 10a+ 16=©@ \(a ) 
Step 3: a2+10a+16=(a ? \a? ) 


What two numbers have a 
product of 16? 


1 and 16 2 and 8 
4 and 4 


Which of the pairs of factors of 16 
have a sum of 10? 


2 and 8 


Step 4: a® + 10a + 16 = (a+ 2)(a+ 8) 


Y/4 Classroom Practice \/M0/M/M/ M/ / / Y/Y) M/A i 4, 


Name the possible pairs of factors. 


1. 10 Pe 3. 9 4. 6 5. 10 
1, U@s 7s ls V Oe ores pen 744 Toa 
6. 12 Tals 8. 17 9. 16 10. 20 
lpal2e2. 6: 3, 4 i, Uae 2, & 17 1, 16; 2, 8; 4, 4 1, 20; 2,10; 4, 5 
rt. 21 12. 24 13, 25 14. 30 15. 36 
pez: 3, 7 |, wale 2, WS 125s 5525 ly SOR A, wey 1, 36; 2, 18; 3, 12; 
3,8; 4, 6 3, 10; 5, 6 4,9; 6,6 
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Factor. 


16. x2 + 8x +7 
(x + 1)(x + 7) 
19. a? + 5a+4 
(a2 + 4)(a + 1) 
2, Ge ts Sy) Ss NY 
(n + 6)(n + 2) 
25. x? + 13x + 42 
(x + 6)(x + 7) 


fie 


20. 


23. 


26. 


x? + 4x+4+3 
(x + 1)(x + 3) 
x?4+4x+4 
(x + 2)(x + 2) 
oe ON ers 
(x + 4)(x + 2) 
ge te [live Je 0) 
(x + 3)(x + 10) 


18. a* + 6a + 5 
(a + 1)(a + 5) 
21. y? + 8y 4+ 15 
(vy + 3)(y + 5) 
24. n? + Illn + 24 
(n + 8)(n + 3) 
27. y? + 13y + 40 
(y + 5)(y + 8) 


1/4 Written Exercises 0/M/ Ml /M1/ MV / M/ / / (t/t /& 


Sample 
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Complete. 


SOS eee lS 


ee 
ay = = See 


If the product of then the two 
: and their sum is: 
two numbers is: numbers are: 
— | 2 and 9 


Complete. 


Gee a ee ee 
my +1 


18. 7° + 9n + 20 = Ws eS 


20. y2 + 9y + tee “Ky 


Factor. Check by eer 


22. yp? + 3y +2 
vt Wy + 2) 
25, a® + 5a + 4 
(2 + 1)(2 + 4) 


Jes, Se Ie Seales: 
(x + 9)(x + 2) 


Factor. 


Slee ox a l4 
(x + 7)(x + 2) 


Bae + I 30 
(r + 6)(r + 5) 


Bie be AS Woe a ay 
(x + 4)(x + 8) 
40. a? + 9a + 20 
(a + 4)(a + 5) 
Agen, = 27 2250) 
(x + 25)(x + 2) 
46. x? + 20x + 64 
(x + 16)(x + 4) 


Optical Illusion 


17. a®@+7a+6=(a res 
+1 
a — 190 x° on Nea 256 ) 
+6 ae 
2) 21. 7? + 107 + 21 = Ue RON 


250 ly ees 
(n + 1)(n7 + 16) 


Wy Ge to dpe eG 
(m + 1)(m + 6) 


2957- 6p 6 
(n + 4)(n + 2) 


32..4- 9a is 
(a + 3)(a + 6) 


S55 bo So wb ae DT 
(6 + 3)(6 + 9) 

38. 7° + 247 4+ 23 
Y + 23)(y + 1) 

41, a? + 12a 4+ 20 
(a + 2)(2 + 10) 

44 ele 
(x +.9)(x + 8) 

a7 a 24a = 63 
(a + 21)(a + 3) 


The museum director asked a carpenter to put 
glass panes in the showcase shown here. Is it 
possible? No, it is not possible. 


24. 
Za. 


30. 


2 5p 

(y + 1)(y + 11) 
36. 
39 Be 
42. 
45. 


48. 


ye + Loy + 15 
(y + 1)(y +: 15) 


gee ok ilse 3 10) 
(x + 1)(x + 10) 


ap oy ae 


(vy + 3)v + 3) 


+ 12) + 11 


mi? + llm + 28 
(m + 7)(m + 4) 


13x + 30 
(x + 3)(x + 10) 
no 2 peee 
(n + 7)(n + 5) 
toe 4 en ae 5 
(m + 25)(m + 3) 
y? + 24y + 44 
(y + 22)(y + 2) 


@ 5- Factoring Trinomials—Two Differences 


You know that when you want to factor a positive number like 15, you 
might also consider the negative factors as well as the positive ones. 


15=3x5  butalso 15 = (—3) x (—5) 


In this section you will use this idea to factor some trinomials. 


EXAMPLE 1 Factor x? — 8x + 15. 
Step 1: x? — 8x + 15 = ( )( ) 
Step 2: x? —8x +15 =@ \x ) 
Step 3 xe — Sx PIS =a? ix? } 


What two negative numbers have 
a product of 15? 


—land —15 


—3 and —5 


Which of the pairs of factors of 15 
have a sum of —8? 


—3 and —5 
Step 4: x? — 8x + 15 = (x —3)(x —5) 


Check: (x — 3)(x —5)= x? —8x415 


EXAMPLE 2 Factor n? — 10n + 16. 
Step 1: n? — 10n + 16 = ( )( ) 
Step 2: n? — 10n+ 16=(@ NG ) 
Step 3: n?—10n+ 16=(n ? )(n ? ) 


You have to find two numbers whose prod- 


uct is 16 and whose sum is — 10. 


—8 and —2 


Step 4: n? — 10n + 16 = (n— 8)(n— 2) 
Check: (n — 8)\(n — 2) =n? —10n + 16 = |/ 
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Y/4 Classroom Practice V/M/M0/M/ Y/Y) M/A) M/A V/A MM / 


Tell whether the factors will be sums or differences. Factor. 


lee 6. 2. xo Jeera 352 oye 
differences; (x — 3)(x — 3) sums; (x + 1)(x + 1) sums; (x + 2)(x + 1) 
4. n? —7In + 10 5. n* — 10n + 24 6. n? + 5n + 6 
differences; (n — 5)(n — 2) differences; (n — 6)(m — 4) sums; (n + 3)(n + 2) 
7. c® + Te + 6 8. x? —4x +4 9. a* — 9a + 20 
sums; (c + 1)(c + 6) differences; (x — 2)(x — 2) differences; (a — 4)(a — 5) 


"4 Written Exercises 0/M/M0/M1/ / M/ / / / 4 (fl /M/ /& 


Complete. 


If the product of 
two numbers 1s: 


Factor. 
6. 1 3n 2 7 ee 10 8. y? — 8y + 12 
me —=2)(7 — 1 (x — 5}(x — 2) (= OMY = 2) 
Ox? — 5x + 6 10. n? -- 10n + 21 11. y? —6y + 5 
(x — 3)(x — 2) (n — 3)(n — 7) (y — 5)\(v — 1) 
ep = 2b + | Bs bee = be a 1402 = 13 0 
(b — 1)(6 — 1) (x — 3)(x — 8) (x — 3)(x — 10) 
15. n2 + 9n + 18 16. n? — 1ln + 18 Vn =e 
(7 + 6)(n + 3) (n — 9)(n — 2) (n — 4)(n — 1) 
18. a2 — 9a + 14 19. x? + 6x + 8 LO La ah 
(a — 7)(a — 2) : (x + 4)(x + 2) (x —AY(x - 3) 
21. y? — Ily + 28 2 = eee 27 23, n? + 10n +25 
(y — 7)(v — 4) eee. (x — 3)(x — 9) (n + 5)(n + 5) 
24. n? — 1In + 24 25. y? — Ily + 30 26, 72 — 147-33 
(n — 3)(n — 8) (y — 6)(y — 5) (r — 3)(r — 11) 
Die x — 140 49 28. a? — 2a + 36 29. m? — 13m + 40 


(x — 7)(x — 7) (a — 6)(a — 6) (m — 5)(m — 8) 


For more practice, see page 419. 181 


® G6- Factoring Trinomial Squares 


When the two factors of a trinomial are equal, the trinomial is a 
trinomial square. 


This is a trinomial square because it is 


the product of two equal factors. 


x? + Ox om (x 4) = (x a 3)? 


Take a good look at trinomial squares. Learn how to recognize them. 


x? + 6x +9 a + 2ab + b? 
Soy > 60 Je () So, a* + 2ab + b* = (a + Bb)’. 


EXAMPLE 1 Is x2 + 8x + 16 a trinomial square? See if the terms meet the test. 


No ex 4 16 


Yes, x2 + 8x + 16 = (x + 4). 
EXAMPLE 2 Is a? + Sa + 6 a trinomial square? 
a* + Sa+ 6 


No, a? + 5a + 6 is not a trinomial square. 
Of course, if you forget how to recognize a trinomial square, you can 
factor using the method you learned in the last two sections. This new 


method is only a short cut to make work a little easier. 
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Sometimes a trinomial is the square of a difference. In that case, the 
middle term will have a minus sign. 


EXAMPLE 3 Is x8 A 4 a trinomial square? 


24% +4 


Yes, x2 —4x +4 = (x —2)?. Use _ because the middle term 
in the trinomial is negative. 


EXAMPLE 4 Is n? — 10n + 25 a trinomial square? 


f= One 25 


Yes, n? — 10n + 25 = (n — 5). 


"/4 Written Exercises 0/0) /M1/M1/ MY / M/ / / / / /  / fl /@/ 1/8 


Which of the following are trinomial squares? 


A 1. x? + 2x + lyes 2. y? + 4y + 4 yes 3. a* + 6a + 9 yes 
4, y27 + y+4no 5. y? + 4y + Ino 6. 2 +2y+4no 


Factor. Note that four exercises are not trinomial squares. Factor those as you 
did in the last sections. 


Wea —- 10g 25 8. n?2 + 4n + 4 (n + 2)? 9x7 oe le 
(a + 5)? (x + 4)? 
10. n? + 12n 4+ 36 1. x? — 4x + 4 (* - 2) 12. aes de 2Q 
(n + 6)? (a-35) (a - 4) 
13. y? + is) + 49 14. x2 — 20x + 100 (x — 10)? 15. n? + 18” 4+ 81 
(y + 7)? (n + 9)? 
16. x° + 15x 4+ 56 1x — 1954990 18. b? — 15b + 36 
(x + 7)(x + 8) (x ~ 9)(x — 10) (6 — 3)(b — 12) 
19. a? — 2ab + b? 20. m2n? + 18mn + 81 21. 1 — 20x = 100x2 
(a — b)? (mn + 9)? (1 — 10x)? 
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§ 7 - Factoring Trinomials Da 


Here is a trinomial having one factor a sum and one factor a difference. 
Notice how the signs help you discover the factors. 


This minus sign tells you that the factors 
of —12 must be a positive number and a 
negative number. 


x? + 4x — 12 = (« + 6)(x — 2) 


This plus sign tells you the sum of the 
factors of —12 must be positive. 


EXAMPLE 1 Factor n? + 4n — 21. 
Step 1:  n? + 4n — 21 = ( ( ) 
Step 2: n?+4n—21=(n yn ) 
Step 3: n2?4+4n—-—21=(n ? \n ? ) 


Look for factors of —21 whose sum is +4. 


—-3x7= —21 and —-3+7=4 _y 


Step 4: n? + 4n — 21 =(n — 3(n + 7) 


EXAMPLE 2 Factor x? — 2x — 15. 
Step Iceue x” = 2x — 11> — ( ) 
Siepi 2: x? — 2x = 1) = (* \(x ) 
Step 3: al ) 


Look for factors of —15 whose sum is —2. 


=) 9 = S16 and —3+5=2 
3x —5= —15 and 34+(-5)=-2 j/ 


Step 4s Wy 2 — (5 ee 
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In the next example, notice that —24 has many different factors. You 1. 1, —6; —1, 6; 
might have to check quite a few of these before you find the right ones. ete 


2. 1, —5; -1, 5 
EXAMPLE 3 _ Factor x? — 2x — 24. 


Step 1: x? — 2x — 24 = ( \( ) 
Step 2: x22 04 Yc ) 
Step 3: x* = 2% —-24 S55 ? Na? ) 


3. 1, —10; —1, 10; 
2, -5; -2,5 


4. 1, =—8; =1 207 
2, -4; -2,4 


5.1, -7; -1,7 
Look for factors of —24 whose sum is —2. 


Ded and 2 Io (10) 6. y Bee 
3) = 4 and Ss) eee 


4x -6= —24 and 4 + (-—6) 


7. 1p = 162 — 1G. 
2, ~ 822,68) 
Step 4: x8? —2x —-24=(x + 4)(x —6) 4,-4 


8. 1220, — ie 


It is always wise to check your answer by multiplying. > —10: -2. 10: 


OM 36: = 1, 36: 2 18: == 18: 10. 1, -24: -1, 24: 2, -12: a ie 
12-3 12:4 =9) —4 9: =9. 42:5 82 34a: 
BG 152g) =e 


1/4 Classroom Practice \/M)/M)/M/ M/ / t/t / Ml / t/t / M/A 


Name the possible pairs of factors. 


1. —6 25 3. —10 4. —8 5. 7 
Ge —|2 72-16 S20) 9. —36 10. —24 
Factor. 
‘ML a +5a—14 12. x24 x —6 13. y2 + 2y — 8 
(2 — 2)(a + 7) (x — 2)(x + 3) (y — 2)(y + 4) 
14, n? — 3n — 10 Sh or? = bee = 16 16.70 — 47 
(n — 5)(n + 2) (x — 8)(x + 2) (n — 5)(n + 1) 
ee cease ily I8ea- — 34a — 40 199 ox 24 
(x — 2)(x + 6) (a — 8)(a + 5) (x — 3)(x + 8) 
20. y? + 6y — 16 21 be = 5b — 24 22 
(y — 2)(y + 8) (b — 8)(6 + 3) (m — 3)(m + 11) 
Pon ey 350) Se yg 25) 12 2 63 
(x — 5)(x + 6) (y — 7)fy + 8) (n — 9)(n + 7) 
PGs > = 2 = 3 24 De = 15 28: a> a) 
(x + 4)(x — 6) (x= 3)(x 4-5) (a — 4)(2 + 5) 
29. y? — S5y — 36 30. n? + 2n — 35 31x? = 40 = 32 
(y — 9)(y + 4) in > SS) (x — 8)(x + 4) 
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Complete. 


If the product Of andl their Sten ieee ete ie 
two numbers is: numbers are: 


A ll. 
Zz 
3. 
4. 
5, 
6. 
7. 
8. 
9. 
10. 
11. 
2, 
Factor. 
eee 4 14 3 15: x2 7 as 
(x + 7)(x — 3) (x — 4)(x + 1) (x + 9)(x — 2) 
lox — 6. — 16 lt be sp = WY, 18. 6? — 46 — 12 
(x — 8)(x + 2) (b — 3)(6 + 4) (b — 6)(b + 2) 
mm n- — 3n — 18 20. y? — 9y — 10 21. x? — x — 20 
(n — 6)(n + 3) (Oe 1Ohly + 1) (x — 5)(x + 4) 
Pa + 3a — 10 23. y? + 14 — 15 24 — 3 
(a — 2)(a + 5) (y — 1)(¥ + 15) (9 — 7)(n + 4) 
2S, (pe Se 26 — 80 2 — 
(6 + 6)(b — 4) (x — 6)(x + 5)_ (b — 10)(6 + 3) 
Pea — 9a — 22 29. x? lx = 28 30,202 = lle = 26 
(a — 11)(a + 2) (x + 14)(x — 2) (a + 13)(a = 2) 
31. y? + 4y — 32 S22 — 33. ‘y? + 6y — 27 
y+ By - 4) (x — 9)(x + 4) (y + 9)(y — 3) 
B47 x° + 9x — "36 35. m2 + 12m — 64 36. x2 — x — 72 
(x — S)be-+ 12) (m — 4)(m + 16) (x — 9)(x + 8) 
a — . b* 106 — 24 39, y? ee 
37 Le = ft, +9 38 (bt 2)(b + 12) ty ety ae 7A} 
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"/4 Mixed Practice Exercises '//M// Y/Y) M/A)  / // 4 


Factor. 
I, fee 5 be =. © 
(x + 9)(x + 1) 
4. a* — 9a + 20 
(a — 4)(a — 5) 
7. y2 — 4y — 21 
(y — 7)(y + 3) 
1, ge ae 2 — By 
(a + 8)(a — 4) 
13. b? — 8b + 7 
(6 — 7)(6 — 1) 
iGn0-— 4g — 32 
(a — 8)(a + 4) 
19. n? — 15n + 56 
(n — 7)(n — 8) 
pow 2 Ja — As 
(a — 6)(a + 8) 
25. n°? — 5n — 50 


28. 


29. 


30. 


31. What is the perimeter of the field in Exercise 30? 4y - 4 


(n — 10)(n + 5) 


A rectangular field has an area of x? — 2x — 15. Find 
expressions for its length and width. (x — 5)(x + 3) 


What is the perimeter of the field in Exercise 28? 
a= 


2 le 
(x + 3)(x + 5) 
pe a 
y — 3)(y + 4) 
pee = Ue 2) 
(x — 11)(x + 2) 
11. 524.46 —5 
(b — 1)(6 + 5) 
1402 10x = 11 
(eb 1a)(x = 1) 
17-4 42 12 4 35 
(x + 7)(x + 5) 
20. vy? -—y — 42 
(y — 7)(y + 6) 
23 ne 4 45 
(n + 9)(n + 5) 
26..x%° — 2 — 348 
(x + 6)(x — 8) 


307 — sn + 12 


(n — 6)(n — 2) 
6.5 4 — 15 
(x -— 3) (x 415) 


OF 10x, 221 
(x + 3)(x + 7) 


[Pose = ee 5 Me 
(x — 4)(x — 4) 
15. y? + y — 20 
(y — 4)(y + 5) 
18. y? + 5y — 36 
y= hy + 9) 
21. x? = Set 
(x + 9)(x + 6) 
24, xe 
(x + 9)(x— 8) 
27. y? + 24y — 52 
(y + 26)(y — 2) 


A rectangular field has an area of y? — 2y — 48. Find expressions 
for its length and width. (y + 6)(y — 8) 


For more practice, see page 420. 


ELF-TEST 


Factor. 


, oe SE a es 


(x + 9)(x + 2) 


.m* + llm — 26 


(m + 13)(m — 2) 


a ae 27] 


(a — 3)(a — 9) 


. m* — 18m + 56 


(m — 14)(m — 4) 


2. y? + 14y + 24 
(y + 12\y + 2) 


(x — 6)(x — 6) 
v- (y + 7) 


Il. x? + 20x + 100 
(x + 10)(x + 10) 


LO Sey de 


(a — 4)(a — 2) 


. x* + Bx — 48 


(x + 12)(x — 4) 


. b? + 24b — 81 


(b + 27)(b — 3) 


. m? + 16m + 64 


(m + 8)(m + 8) 
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™8-A Special Product 


When you multiply two binomials, the product isn’t always a trinomial. 
When your factors are the sum and difference of two monomials, look 
what happens to the product. 


Se at 
@ Ja a+b 
a —2 a —b 
a* + 2a a? + ab 
— 2a—4 — ab — b* 
a+0 —4 a+0 — b? 
Qa =a a* — b? 


The middle term 
has disappeared. 


Let’s look at what the second example above shows us. 


(a+ bla — b)=a?— Bb? 


SS 


square of 


mainte square of ) 
is first number second number 


ioe of a) : [ vas _) 
times 


numbers two numbers 


To multiply the sum of two monomials by their difference, 
[N= 1. square the first term, 
eutk< 


2. then subtract the square of the second term. 


PAMPLE 1 @ + 3) — 3) 2x2 9 
EXAMPLE 2 (n + 4)(n — 4) = n? — 16 
EXAMPLE 3) (m —n)(m +n) = m? — nr? 


EXAMPLE 4 (2a + b)(2a — b) = (2a)? — b? 
— 4a? = b? 
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'/4 Classroom Practice \/MN/M/M0/ M0 / H/T / Ml / M0 / / / M/A 


Complete. 


1. (x + 6) — 6) = (2 


3. (n + 3)\(n — 3) = (_2) 


6 
2 ((Le eee 
3 
= (aan? 
VA 
5. (vy + 10)(y — 10) = (2)? — 


a 5 
2. (2 —))(Ge >) =) 

x 7 
Wee ssc eC ey 

10 b 9 
(2. ) 6 (6-9)b+9)= 2 (2-22 


/4 Written Exercises 0/MT/ M1 /M1/ M/ / / / )/ Ml / M/ / /// 4 


C 25. (21)(19) 399, 


Multiply. 
A bk. (w»—7)n +7) 2. (x — 8)(x + 8) 3. (a + 10)(a — 10) 
n? — 49 x? — 64 a* = 100 
4. (vy — 9)y + 9) 5. (m + oes _ n) 6. (a + c)(a — c)- 
y? — 81 m? — n? a =e, 
T. (x + yy) — y) 8. (1 — 3b)(1 + 3d) 9. (1 — 2x) + 2x) 
x? —y? 1 — 96? 1 — 4x? 
10. (m + 4n)\(m — 4n) Il. Gx — 2)(3x + 2) 12. (6x + 1)(6x — 1) 
m? — 16n? 9x? -— 4 36x? — 1 
13. (Sy — 2)(5y + 2) 14. (7x — 1)(7x + 1) 15. (9m — n)\Qm + n) 
25y? — 4 49x? -— 1 81m? — n? 
16. (4a — b)(4a + b) 17. (5x + 6)(5x — 6) 18. (10x — Gs + 8) 
16a? — b? 25x? ~— 36 100x? — 64 
19. (Sx + 3y)(5x — 3y) 20. (2x — 6y)(2x + 6y) 21. (10x + S5y)(10x — 5y) 
25x? — 9y? 4x? — 36y? 100x?2 — 25y? 
220 (x? — 1x? +1) 23. (a* — 2)(a? + 2) 24. (b? — 5)(b? + 5) 
x4 — 1 at-—4 b§ — 25 


Find the product by using the rule (a + b)(a — b) = a*® — b’. 


Find (23)(17). 
(23)(17) 


Sample 
a + 3)(20 — 3) 


= an 


26. (51)(49) 2499 27. (52)(48) 2496 28. (18)(22) 


29. (32)(28) s96 30. (38)(42) 1596 31. (93)(87) 8091 32. (83)(77) 
6391. 


33. (24)(36) 864 34. (94)(86) 8084 35. (55)(65) 3575 36. (95)(85) 
8075 


37. (84)(76) 6384 38. (59)(61) 3599 39. (48)(52) 2496 40. (73)(67) 
4891 
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§ 9- Factoring the Difference of Squares 


In the last section you saw that the following is true. 


(a + ba — b) = a? — BP 


If this equation is turned around, we have the following. 


a? — b? = (a + bla — b) 


The last equation shows the pattern to use when you want to factor the 
difference of two squares. 


EXAMPLE 1 Factor c? — 25. 


Step L: ce? = 25 =(c \(c ) 
Step 2: c? — 25 = (c + 5\(c — 5) 


Check: (c + 5)\(e —5)=c? —25 / 


EXAMPLE 2 Factor a? — y’. 


Stepe ll a*—y*= (a \(a ) 
Step 2: a—y?=(a+y\a—y) 


Check: (a + ya — y) =a? — y? / 


EXAMPLE 3 Factor x? — 4y?. 


Sicuml x? — 4y2 = (x )(x ) 
Step 2: x? — dy? = (x + 2y)(x — 2y) 


Check: (x + 2y)(x — 2y) = x2 = 4y2 7 


GOOD ae a 
GRiEe |! 56X™94t=(qx)- Gy? 


Seno 
VIAN 
| A 
Beona 
Cane 


-(x-34f) gus34) 
CSE a ara Cae 


© 1974 United Feature Syndicate, Inc. 
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1/4 Written Exercises 0/M1/M0/ V/V/V) / V/A) VM) 0 (t/t /&a 


Which of the expressions are the difference of two squares? 


A 1. n? —9 yes 2. X° SslGeees Or 3x7 —y? no 4. 2n? —9 no 
5. 25m? — n? yes 6. 1 — 10x? no 7. a? — 3b? no 8. 36m? — | yes 
Factor. 
9. x? — 16 “10. x? — 64 11. n? —9 — 81 
(x — A)(x + 4) (x — 8)(x + 8) (n — 3)(n + 3) me = o + 9) 
isa ope 4057 47 16s a abe ie = Nee 
(a — 3b)(a + 36) (b — 2a)(b + 2a) (x — 2y)(x + 2y) (r — 4t)(r + 40) 
17. b? — 64c? 18. 9n? — 49 19. 4a? — 25b? 20. 49m? — n? 
(b — 8c)(b + 8c) (3n — 7)(3n + 7) (2a — 5b)(2a + 5b) (7m — n\(7m + n) 
ye = 12 zz. a — 144 23. 64x? — 9y? 24 Siig ab 
fe 1 ty — 12)lv + 12) (8x — 3y)(8x + 3y) (Qa — 76)(9a + 7b) 


Factor. You may need to use the commutative property to rearrange the terms 
first. 


Samples —x?4 1=1— x? —| + 4y* = 4 
—(1+x)(1 — x) = (2x? + N)y(2x2 — 1) 
ee 26. ae al DI ea xe 4 28. —4x? +9 
. 3 aa x2 a (2y — Tyler ev (8 — ee + x) (3 — 2x)(3 + 2x) 
[eae 2 30. 4y* — 1 sia =] 9 32, =—1 + 49)- 
“ae = A, (2y? — T)(2y? + 1) (2x? 4 ae! + 3) (7y? — 1)(7y? +71) 
335, 144 = [2ie 34, 225a* — 1 85. —4a- 4. 36h-c- 36. —a? + 1005? 
(12 — 11x)(12 + 11x) (15a — 1)(15a + 1) (6bc — 2a)(6bc + 2a) (106 — a)(106 + a) 


You may be able to factor more than once in the following exercises. 
38. (4y? + 92z7)(2y + 3z)(2y — 32) 
Sample x2 — 16 — (x- aya — 4) 39. (4a? + 1)(2a + 1)(2a — 1) 
yee 9) 42. (a* + b*)(a? + b?)(a + b)(a — Bb) 
ame + 2% ) 43. (xty? + 1)(x?y + 1) (x?y -— 1) 


7.) — $l 38. l6y* — 81z4 39, l6a* = | 40. —1 + 8la?* 

(y? + Oy + 3)(y — 3) (9a? + 1)(3a + 1)(3a — 1) 
41. 256 — xty4 42. a? — b8 43. xy4t — | 44, 8la®bt — c8 

(16 + x2y2)(4 + xy)(4 — xy) (Qatbh? + c*)(3a2b + cH3a°b - ce) 


45. Make a square a units on each side. Cut out a 
small corner square, b units on a side. Can you 
cut the shaded region into two pieces and re- 
arrange the pieces to show the area is 
(a + b\(a — b)? See page 8 of Answers to 
Odd-Numbered Exercises in the back of the text. 

46. Suppose x and y are both even or both odd 
numbers. Show that x = has. 4 of a a factor. Ad? = ab? 2 aa? = 64 


even: let x = 2a and y = 2 
odd: let x = 2a + 1 andy = ne a (2a + 1+ 26 + 1)(2a + 1 — 26 - 1) 
= 4(a + b + 1\(a — B) 191 


‘For more practice, see page 420. 


@ 10° Many Types of Factoring 


Sometimes you'll see an expression which can be factored several times. 
In this section you will have to look very closely at the terms of an 
expression to see what is the easiest way to factor completely. 


2 
EXAMPLE 1 Factor 3x? + 15x + 18. St ee 
3x? + 15x + 18 monomial factor, 3. 


= 3(x? + 5x + 6) 


= 3(x + 2)(x + 3 
( M ) Next the x? + 5x + 6 is factored 
to get (x + 2)(x + 3). 
eres 
EXAMPLE 2 Factor x 9x. Each term has a common 
x3 — 9x monomial factor, x. 


= MGR = 9) 
3\(x — 3 
x(x + 3)(x ) Next the x? — 9 is factored to 
Pace + 3)(x — 3) 


EXAMPLE 3. Factor —x? + 6x — 8. 


Each term has a common 
2x 6x "8 monomial factor, —1. 


— I(x? — 6x + 8) 


Fie] aia — 2 
(x Y(x ) Next the x? — 6x + 8 is factored 
longer sate 2) 


Follow these steps in factoring an expression. 


Guide for Factoring An Expression 
1. Do the terms have a common monomial factor? Factor. 


2. Now is one of the factors the difference between two squares? If so, 
factor using the rule a? — b? = (a + b)(a — 5). 


3. After Step 1, is one of the factors a trinomial? Factor. 
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'/4 Classroom Practice \/MN/ Ml /M/ MM / M0 / MT / MM / M/A i 1s 


Factor. 
2g alae -e20 Dy 
2(a + 5)(a + 2) 
4. 4x? + 4x — 80 Sk 


A(x + 5)(x — 4) 


7, x* — 16x 
x(x — 4)(x + 4) 


2x? — 14x 4+ 24 
2(x — 3)(x — 4) 
Boe Oe 


3(4¢ — 3)(x + 3) 


8. y? — xy 


yly — x)(y + x) 


3y? + 3y — 18 

ey = ly + 3) 
oh Ce = a 

(3a — 2)(3a + 2) 


ae 
2s(r — 2t)(r + 2t) 


"/4 Written Exercises 0/1 / Ml / MY / MV /M/ / / / MT / / / / t/t 4 


Factor. 

A 1. 3y?2 + 18y + 24 2 
(y + 4)(y + 2) 

AL pes hy) abs S: 
2(b — 6)(b + 4) 

G24- esx — 60 8. 
A(x — 3)(x + 5) 

10. Sa? — 5b? 11. 
5(a — b)(a + b) 

13. 4x2 — 36 14. 
A(x — 3)(x + 3) 

B16. See re ae oe 17. 
AY, aa y. 2 ee 9) 20. 
22. —3x2 Ar 30x — 75 23. 

— 3(x 5)” 


For more practice, see page 421. 


ELF-TEST 
Multiply. 
1. (m — 13)(m + 13) 
m? — 169 
Factor. 
4. a* — 64 
(a — 8)(a + 8) 


Te Bee BEG Se NG 
3(x + 3)(x + 2) 


4x2 4 24x — 64 
A(x — 2)(x + 8) 


5a” — 20a — 60 
5(a — 6)(a + 2) 
3y? — 12y — 63 
3(y — 7)(y + 3) 
8x2 — 32 

B(x — 2)(x + 2) 
Bye = Die 

3(a — 3b)(a + 35) 
—x? + 4x — 3 
= x = Are 1), 
—48 + 3x? 

3(x — 4)(x + 4) 
—200b2 + 2a? 


2(a — 10b)(a + 105) 


ee 4x6 — 4x) 
9 — 16x? 


5. m*? — 36n? 
(m — 6n)(m + Gn) 
8. 2y? 
(y — 5)(y + 3) 


— 4y — 30 


3; 
6. 
9. 
1, 
13: 
18. 
Zl 


24. 


Dye — l6oy + 30 
2(y — 5)(y — 3) 
3x? + 30x + 27 
3(x + 9)(x + 1) 
Ox = 6x 32 
2(x — 4)? 
ae 

y(x — y)(x + y) 
6x? — 24y? 

6(x — 2y)(x + 2y) 
2 G2 ou 

2a(a — 2)(a + 2) 
dg 40" oe 
—A(a — 2)(a + 1) 
—2y* + 24x =a 
—2(x — 6)? 


. (Sa — 7)(5a + 7) 


5a? — 49 


. 16x? — Dy? 


(4x — 3y)(4x + 3y) 


. 2m? — 8n2 


2(m — 2n)(m + 2n) 
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@ 11+ More Difficult Factoring (Optional) i 


Trinomials like 2x* + 7x + 3 can often be factored, even though 
factoring is more difficult. When the coefficient of the first term is not 1, 
you have to work by trial and error. 


EXAMPLE 1 Factor 2x? + 7x + 3. 
Step 8 2x° 4 a ) 


Step 2: 2x2 xe 3 = (Ze \(x ) Factor the first term. 
2x and x 


Step 3: 2x2 + 7x+3=(2x ? x ? ) 


What two numbers have 
a product of 3? 


Sanda =) eG =] 


Choose the factors of 3 so that the middle 
term of the trinomial product will be +7x. 


(2x+3)x+1) (Qx+De—+4+3) 
(2x — 3\(x — 1) (2x — 1)(x — 3) 


Step 4: 2x? + 7x +3 = (2x + I(x + 3) 


Check: Ox DG 4 3 = 2x es 


EXAMPLE 2_ Factor 3a? — 5a — 2. 
Step 1: 3a” — Sa —2 = ( )( ) 
Step 2: 3a" — 5a—2= (a \(a ) 
Ste 3: 308 = Pla aCe e Ne «| 


What two numbers have 
a product of —2? 


— | and 2 beanie 2 


Choose the factors of —2 so that the middle 
term of the trinomial product will be —Sa. 


Co a2) Gq 42a — 1) 
(Q7ep l(a 2) eeeaa (ceed) 


Step 4: 3a® —S5a—2 = Ba t+ l(a — 2) 


Check: (a+ 1)\(q@se2) = 3a* — 5a — 2) 7 
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Factor. 
1. 3x2? + 4x41 2.25% box +2 3. 2a7 +. 9a + 9 
(3x + ee + 3 (2x + 1)(x + 2) (2a + 3)(a + 3) 
43 52 2b ee Gy2x? +7 3 
toe + 1} y t i (2b 3} i i) (x ae +3 
7. 3a" — 8a + 5 8. Sa* + 4a — 1 9. 3x* — 10x 48 
: (sa —_5)(a4— 1) (5a — a Ve a 1) (3x — 4)(x — 2) 
Ok 2 ; — sy - 14 Bye —2 
yo ce = aie ee u ae + iY = 5 3x ait + 1) 
2 = 2 eal es 
= os Se + 3 Me ix ay vee 2)" E: ia + aye ~ 3 
Do = = 
a he 7 Ne = S a ne +96 - i oe - gee $)° 
Dis Zito = ae 
“a ob “ Sob 3, ea Stax + Ne = 5 an us Bila +71) 
ae De ie 2 ee 
25 ve - At: Ay 23. ue — Bhx ap 24, yr Shay 153) 
a = 
7 ae 26. 678 28" + J 27. Bx? P84) 
oa 2 2 = 
i "fc - ate a ; ) an ate k Sete) a0 Sox ict + 6° 
2 2 = 2 
31. 95 4 BY ES er eo ee ee 
: a : aod : 2— |] 
Meee Mae St amy sgl Be Un 
Brerox + tle= 121 38. 10x? — 31x — 14 SB) Meee a 7x — 12 
(3x — 11)(2x + 11) (5x + 2)(2x — 7) (3x + 4)(4x — 
nO : : — 42. 20y* — — 
a Ox the t4 ads er tyr ay oy, “ Wey - hi 
iy ey ne a 
# Some statements that seem logical have built-in contradictions. % 
4 Such statements are called paradoxes. Here’s a famous ex- # 
4 ample. ‘ 
f None of the men in a certain town wear beards. The town’s o 
# only barber shaves only those men who don’t shave them- 6 
f selves. Since the barber is a man, who shaves him? ‘ 
cn nee, a oh q ae iy ae Roos Ys - fr p: XQ ss, p 


Ne <A Cry 
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SER CORNER 


196 


EXAMPLE 1 


You'll want to be 
sure to always 

clear the calculator 
before you begin. 


EXAMPLE 2 


Be sure to enter 
the decimal points. 


[o.¢) 
Wet sa 


On most calculators, 
ou don’t have to press 
when you have 
more than one opera- 
tion. 


Small pocket calculators, like the 
one at the left, can save a great deal 
of time. You just enter your prob- 
lem into the machine by pressing the 
buttons. The answer appears in- 
stantly. 


261 + 498 = _? 


: Check the dis- 
play when you 
enter something 
new. Be sure 
you pressed the 
correct buttons. 


in 


> 
My ry 
, 
Le 
mm 


cra 


= 
a 


che 
Ley 


bAS 
ka 


=.l 


= 
be 
ie 

a 


$84.45 + 3 + $2.83 = _2 


Here’s the 
answer to the 
division. 


N 
oo 
oS) 


(II ! 


Your calculator can help you find interesting information you probably 
never would figure if you had to do all the arithmetic in your head. 


1. Calculate the total amount this 747 
must lift off the ground. 


number of passengers: 285 
crew members: 11 

ave. person: 68 kg 

ave. baggage per person: 18 kg 
cargo: 2808 kg 

aircraft itself: 158,223 kg total: 186,487 kg 


2. If you are between 14 and 18 years old, 
your daily calorie intake should be close to 
the figure given below. 


women: 2400 men: 3000 


Here is a list of what two people ate in one day. The number of 
calories per serving are given also. What’s each person’s total? 


Cheryl 2374 calories Pete 2181 calories 


1 donut (125) 1 cereal with milk (130) 
3 milks (150 ea.) 1 orange juice (90) 

1 hamburger with roll (369) 2 pieces pizza (185 ea.) 
ketchup (20) 1 fruit drink (126) 
potato chips (158) 1 candy bar (130) 


2 cola (150 ea.) 2 servings meatloaf (280 ea.) 
1 ice cream stick (162) 1 tossed salad (90) 

| serving beef (275) 2 baked potatoes (90 ea.) 

1 serving noodles (200) 2 lo-fat milks (80 ea.) 

I serving string beans (23) 3 pieces fudge (115 ea.) 

2 pieces cake (146 ea.) 


/1 Reviewing the Chapter '/4)/4)/M)/M/M/ 4/4 


Find the greatest common factor of each pair. (See pp. 170-171.) 


io, 9 3 2. 16,4 4 6 as a) 4. 24,328 

5. 14,28 14 6. 56,72 8 7. 18,24 6 $730,273 
oe) Sy 10. 16n, 8n? 8n ae ee 12. 4y, 12y3 4y 
13. 6a, 18b 6 14. 24x, 6x? 6x 15. 20x, 4y 4 16. 503, Me 


Factor. Look for a common monomial factor. (See pp. 172-173.) 


17. 2n2 + 4 18. 3x2 — 9 19. ab? + ab 

2(n? + 2) 3(x? — 3) ab(b + a) 
way ix- — Dix 21. 2y3 + 8y? 223 

7x(x — 3) y Jy2y + 4) y 3(xy — 9) 
poe — 8x2 24. 18n2 4+ 9 25,560 io 

2x?2(1 — 4x) 9(2n? + 1) 6(6x + 1) 
26. 5w — 25w? 27. ea 23a — 4an 

5w(1 — 5w) x(x + 4) a(1 — 4a) 


Factor. (See pp. 176-181.) 


29. n? + 6n +9 30. x7 + 8x +7 31 x2 — 10) aes 
(n + 3)? (x + 7)(x + 1) (x - 5)? 
oe) x — 9x 4 33. n2 + 9n + 20 34. n?2 + 12n + 20 
(x — 7)(x — 2) (n + 4)(n + 5) (n + 10)(n + 2) 
35. yp? — Dy + 8 36. y* — lly + 30 37. n® — 13n + 22 
(y — 8)(y — 1) “ (y — 6)(y — 5) (n — 11)(n — 2) 
38. y? + 17y + 30 39. n* + 12n 4+ 35 40. y? + 12y + 32 
(y + 15)(y + 2) (7 + 7)(n + 5) (y + 4)(y + 8) 
41. a® — 18a + 81 Ad x? 07 a 43. m? + 8m + 16 
(a— 9)" (x + 25)(x + 2) (m + 4)? 
aoe x- — 10x + 2] 45. n? + 28n + 75 46. a® — 14a + 49 
(x — 3)(x — 7) (n + 25)(n + 3) (a — 7)? 
47. y* — 13y + 40 AS — len 252 49. y2+ 9y + 18 
(y — 5)(y — 8) (n — 16)(n — 2) (y + 6&(y + 3) 
50. y2 + lly + 18 Sixes = lk 30 52. h? — 24h + 23 
(y + S\(y + 2) (x + 6)(x + 5) (h — 23)(h — 1) 
53. n@ + 20n + 64 54. b>? — 25b = 100 55, X- cele + 27 
(n + 4)(n + 16) (b — 5)(b — 20) (x + 3)(x + 9) 
56. m* — llm + 28 57. x2 — 24x + 80 S60p> op 50 
(m — 7)(m — 4) (x — 4)(x — 20) (6 — 7)(b — 8) 
SOx? + 1S? 60. m2 + 17m + 72 61. y? — ae + 63 
(x + 16)(x + 2) (m + 9)(m + 8) (yy — 9(y — 7) 
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OM) M/A) M/A) A) A) A) A) A) s/s s/s a / a / 


Factor. Watch the signs. (See pp. 182-187.) 


Gc = 3x — 18 635 977- = 1a U6 
(x + 6)(x — 3) (n — 9)(n + 2) 

65. m* + 6m — 16 66..°° = 5 — 24 
(m + 8)(m — 2) (x + 3)(x — 8) 

68. x2 — x — 12 69. y2 — 12y + 36 
(x — 4)(x + 3) (y — 6)? 

Wilke a- + 34 — 10 72. a- =9a — 10 


(a + 5)(a — 2) 


Multiply. (See pp. 188-189.) 


74, (x — 2)(x ae 2) 75. 

Tee 2a\ = 2) 78. 

em x yx — y) 81. 

83. (xy + ry " 1) 84. 
xy? — 1 


Factor. (See pp. 190-191.) 


86. a? — 1 (a - 1)(a + 1) 87. a? 
89. 25 — n? (5 — ny(5 + 2n) 90. 
92. 9n? — 1 (3n - 1(3n +1) ~— 93. 


95. 49a? — b? (7a — b)(7a + b) 96. 


(a — 10)(a + 1) 


(Cy + DO = 4) 
y? — 16 

(2y + Lok = = 

Bx — Gx a Y 


9x? = y? 
(a + 2b)(a — 2b) 
a? — 4b? 


— b* (a — bla + b) 


n? — 25 (n — 5)(n + 5) 


16a? — b? (4a — b)(4a + b) 94. 


x*y? — | (xy — 1)(xy + 1) 


88. x? 


91. 


971. 


Factor. Look for a common monomial factor first. (See pp. 192-193.) 


98. n? — n 99. 
n(n — 1)(n + 1) 

e452 —— 16 102. 
Ax — 2)(x + 2) 

104. 2p? — 4y — 48 105. 
2(y — 6)(y + 4) 

NOpe 27 + 8h — 42 108. 
2(n + 7)(n — 3) 

110. 3)" — 9y — 30 111. 


3(y — 5)ly + 2) 


A permission-to-reproduce chapter test can be found on page T16. 
<< 


3a? + 6a + 3 
3(a + 1)? 

2y? — 18 

2(y + 3)(y — 3) 
Bn == Sx 36 
3(x — 4)(x + 3) 
daq° = 20a — 24 


4(a — 6)(a + 1) 


2a" + 12a + 16 
2(a + 4)(a + 2) 


100. 
103. 
106. 
109. 


112. 


2 — 2y — 24 
(y — 6)(y + 4) 
2 — 10y — 24 
(y= Vey +2) 


0) 


(n — 5)(n + 4) 


Wipe 2 SP = 6 


(6 + 6)(6 — 1) 


(es Gh S)) 


n?— 25 


- (4n + 1)(4n — 1) 


16n2 -— 1 


Ox - 50x — os 


Ax? — 25 


- (4x — 3y)(4x + 3y) 


16x? — Sy? 


— 4y2 
be = ye + 2y) 
4x? — y2 
(2x — y)(2x + y) 
Jape 
(3a — b)(3a + b) 
1 — a*b? 
(1 — ab)(1 + ab) 


2n- + on 20 
2(n + 5)(n — 2) 


80> -Ealog pals 
3(a + 3)(a + 2) 
xo xy 

x(x — y)(x + y) 
ab? — 4ac2 
a(b — 2c)(b + 2c) 
372 — 3n — 60 
3(n — 5)(n + 4) 
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Cumulative Review 


Solve. 


Ex + 5 = 1914 
4. 6n = 549 


7,.5x —9 = —14-1 


10. 4m — 9m = 75 -15 


13. 5(a + 3) = 2a -5 


Simplify. 
16. m(— 2m)(3n) 


—6m?2n 


19. (3x — 4) +(x +5) 
4x + 1 


22. 4x — 3y — (x — y) 
3x — 2y 
25. (m? — 3n?) 
—(3m? + n?) 
4m? — 2n? 
28 
28. 25 on 
Se 
5n3 
Multiply. 
31. coy 


34, & os 3)(m + 4) 
m2 + 7m+ 12 
37. (3b + 7)(b — 2) 
36°+ b- 14 
40. (4x — 3)(3x + 4) 
12x? + 7x — 12 
Factor. 
43. a® + 6ab? 
a(a + 6b?) 


A6.x° + 5x 4 4 
(x + 1)(x + 4) 


49. n* — Tn + 12 


(n — 3)(n — 4) 
S2,Xx> = 6x 
(x + 3)? 


2: 


29} 


52: 


. (4a + 7) - 


pea 12 


Le SS Soo ae 
« 3 2) —="153 
ooo — 9x G 


.3m—2=6m — 113 


. 5(a? + 3) — 3a? 


2a? + 15 


(2a — 3) 
2a +10 


» (5x? + 6) + (x — 10) 


5x2 +x —4 
(4x — Sy) 
== 5) 
x — 3y 
2a’ — 6ab 


2a 
a — 3b 


SNe ae 


—3y? + 4y 


O26 8) 


n? — 14n + 48 


. (4m + 74m = 7) 


16m? — 49 


. (Sa — by(Sa + b) 


2— p2 


, Spee = MNOye 


5x(x — 2) 


a Sse 2 


(a — 2)(a — 1) 


250m 


(5m — 2)(5m + 2) 


4x2 — 4x — 24 
A(x — 3)(x + 2) 


30. 


34. 


.5(x — 4) = 


(a>) 


lS ese 


DD te oe levy 


—35-3 


. 3y — 20 =7y-5 
~--a+8 =4a4 31 


. —a*(—a)(3b) 
3a°b 


. (a* — 3b?) + 2a? 


3a? — 3b? 
Be oh 0 
ae 
Gie = sn = 7 
—(3m? = 4) 
—2m? + 3m — 3 
3xy? — 18x2y? 


3 
“¢ — 6xy 


. x(2x? + 3x — 4) 


2x3 + 3x2 — 4x 


5 (Ose & Bigg 


2x? + 11x + 12 


ey) u por, — =) 
. Qm — an +n) 


8m? — 10mn — 3n? 


. 3mn + 12me2n 


3mn(1 + 4m) 


ee 


(m — 5)(m + 1) 


Mees oye = 15 
(x + 8)(x — 2) 
3x? = 1234 


3(x — 2y)(x + 2y) 
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UNIT 


Here’s what you'll learn in this chapter: 


1. To read and draw a bar graph. 

2. To read and draw a broken line graph. 

3. To read and graph ordered pairs of numbers 
on a coordinate plane. 

4. To draw the graph of an equation when the graph 
is a line. 

5. To find the slope of a line. 


Chapter 7 


Graphs 


ENS 


COMPANY SALES Big 
EP oanere 
ANE 
AACE 


@ 1- Graphs You Often See 


Many of the graphs in this chapter are like those you find in newspapers 
and magazines. Here is a pictograph showing the number of cars 
registered in the United States. 


U.S. AUTOMOBILE REGISTRATION 


1960) i ie a a a AH. 
1965| Me MAAR A A 
1970, MAMMA AAAAA 


1975| I &MBAAAAAAARSE 
1980\ di mA AARAARARAAA A 


(estimated) 


Years 


& = 10 million cars 


The key below the graph tells you that each symbol represents 10 
million cars. You can see that in 1960 there were a little more than 60 
million cars registered. 


Here’s a type of graph that is closely related to the pictograph. It is 
called a bar graph. Each row of car symbols in the graph above is 
replaced by a bar. 


U.S. AUTOMOBILE REGISTRATION 


4 


Years 
_" 
co 
~J 
oO 


0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 


Number of Cars in Millions 


You can use the graphs above to find the increase in the number of cars 
between 1960 and 1975. 


Cars in 1975 = about 110 million 
Cars in 1960 = about 62 million 


Increase in cars = about 48 million 
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The bar graph in the advertisement 
below is misleading. Do you see why? 


At first glance it looks as if Tru-Vision TV 
is twice as popular as Brand A. This is 

because the scale on the side of the graph 
i does not start with 0. Instead, it starts with 
18. 


Tru-Vision TV is No. 1! 
See for yourself. 


Brand Brand Brand 
A 


Tru- 
Vision 


Number Sold 


Perhaps the graph at the right is more honest. 


Tru- Brand Brand Brand 
Vision A B (c 


'/4 Classroom Practice \/M/M/M/ / / / M/s 


1. Study the pictograph on the opposite page. About how many cars 
were registered in the U.S. in 1965? How many in 1970? 


75 million, 90 million 


2. Study the bar graph on the opposite page. About how many cars 


were registered in the U.S. in 1975? 
110 million 


3. About what was the increase in registered cars between 1970 and 
1975? 20 million 


4, Study the Tru-Vision TV ad. How many of the TV sets sold were 
Tru- Vision? 22 


5S. How many of the TV sets sold were Brand A? 20 
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The graph at the right shows the 
increase in sales for a newspaper 


in one year. NEWSPAPER SALES FOR ONE YEAR 


A 1. During which months did 

the sales decrease? 

July, Aug 
2. The bar for December is 
twice as long as the bar for 
January. Does this mean 
that sales doubled during 

the year? No 


34 
oe 
32 
31 
30 


Sales in Thousands 


OS) 


3. What was the increase in : | oe oe 

a OS eh A 2 aS SS we cS Oe 

sales from January to YP Ch Lo <S SS PP MW of 
December? 2500 


Study the pictograph below. Use it for Exercises 4 and 5. 


AVERAGE WEEKLY PAY OF PERSON IN MANUFACTURING 


Two years ago | 265] JESS] FERss| (isses] RUAN ferenT Keren] eek! ea] ay eal Q 
One year ago | Jeeey See] JESS] FERS] SOS] A fern] eb] Feenl SR] Rey esa Q 
Tis veor| EH KD EL DES] AS) ESL aes CS] AS EEN A 
Next year | ey ee] EES] JESS] RAS) SNS] KEN Tes] SS] ASEH EES AS] AT Ema Ketel - $20 


(estimated) 


4. Complete the table. 


Average Weekly 
Pay 


$225 


Two years ago 
One year ago 
This year 
Next year 


| (estimated) 


5. Make a bar graph using the information in your table in Exercise 4. 
Check students’ graphs. 
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In a TV survey, 100 families were asked what TV show they watched at 9 p.m. 
last Thursday. The results are shown in the graph below. 


TV PROGRAMS 100 FAMILIES WATCHED AT 9 P.M. THURSDAY 


Number 
NO 
(os) 


Situation Basketball Other . Not 
Comedy Watching 


6. How many families were not watching TV? 35 


7. Which TV program had the most viewers? How many viewers? 
Basketball, 23 


8. Which TV program had the fewest viewers? How many ees 
Movie, 1 


9. Make a bar graph, like the one above, which shows which TV 


programs members of your class watched last Friday at 9 P.M. 
Check student's graphs. 


A newspaper advertisement shows the cost of several brands of hair dryers. 


PRICES OF SEVERAL BRANDS OF HAIR DRYERS 


Prices 


Zip Dry Style King Fashion Maid Easy Dry 


10. Zip Dry /ooks a lot less expensive. How much less expensive is the 
Zip Dry than the Easy Dry? $1.00 


11. Redraw the graph. This time make the scale at the side of the graph 
start at $0 instead of $20. Your new graph will better show how the 
prices of the different brands of hair dryers compare. Check student's graphs. 
Zip 21, Style 24, Fashion 23, Easy 22 


For more practice, see page 422. 207 


@ 2° Graphs with Lines and Curves 


WORLD POPULATION 


Population in Billions 


If you join the tops of the bars, 
you will get a broken line graph 
like this. 


WORLD POPULATION 


Population tn Billions 


1925 


1725 1825 


If the world population continues to 
grow at the same rate, we can ex- 
tend the graph and answer ques- 
tions about the next century. 


Question: What will the world 
population be in the year 
2000? 

6 billion 


Answer: About 


people. 
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1675 1725 1775 1825 1875 1925 1975 


From 1675 to 1975 the world 
ulation increased by leaps 


graph at the left. 


If you “smooth out” the 
broken line graph, you’ll get a 
curve like this. 


WORLD POPULATION 


Population in Billions 
Ne) Ww = 


om 


1725 1825 


We can use the graph to estimate the 
population for years not labeled at the 

bottom of the graph. In 1950 the popu- 
lation was about 24 billion. 


WORLD POPULATION 


Population in Billions 


1725 1825 1925 


pop- 
and 


bounds! Read the figures on the bar 


2025 


'/4 Classroom Practice \/A0/M0/ M0) 0/0) M0 / MY) M/A) M/A) MM i 4, 


Refer to the graphs on the opposite page. 


1. The world population was 15 billion in the year __? . 1885 


2. The world population in 1975 was about _? billion. 4 


3. The world population in 1990 may be about _? billion. 6 


"/4 Written Exercises 0/M/ M1 / MT / Ml /M/ / MY) 0 / MT / t/t /@ // 4 


Refer to the graphs on the opposite page. 


A 1. The world population in 1875 was about _? — billion. 13 


2. The estimated world population in 2025 is about _?. billion. 8 


3. The world population may reach 45 billion in the year _?_. 1985 


The graph at the right shows some popu- POPULATION OF LATIN AMERICA 
lation figures for Latin America. 
4. Use this bar graph to make a 6 350} 

broken line graph of Latin = 300 

American population. Check ‘e 

student's graphs. 5 250]- 
5. Estimate the population of Latin § 200}- 

America in 1985. S. 150 

about 425 million & ' 


jo) 


6. Estimate Latin America’s popu- 


lation in the year 1990. 
about 475 million 


1950 1955 1960 1965 1970 1975 


People’s need for electricity changes dur- ELECTRICITY DEMANDS 
ing a typical day. At certain times of the 100 a 
day, electricity plants must produce 2a 
90%-100% of all they can produce. Exam- 3 : 
ine the graph at the right. 8 an 
7. At midnight, the plant needs to 6 

produce _? percent of the elec- coe 

ake " (S) ee 

tricity it can produce. about 75 5 ool. 
8. At what time does the plant need to 0 

produce the most electricity? Can 4 8 Noon 4 8 Mid- 


one night 
the plant produce more electricity . 


at that time? Why? 5:00.p.m.; the plant could not produce more 
since it is already producing at 100% of its capacity. 
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FUEL ECONOMY OF ACAR 


10 20 30 40 50 60 70 80 
Speed in Miles per Hour 


Study the graph at the right. Complete the 
following sentences. 


12. After 30 minutes in the summer, the 


car will get _? miles per gallon. 
about 26 


13. After 30 minutes in the winter, the car 


ill get _?_ miles per gallon. 
ge about 21 pers 


14. After starting the car in the summer it 
takes _? minutes before you get 20 
miles per gallon. about 9 


15. After starting the car in the winter, it 
takes _? minutes before you get 20 
miles per gallon. about 26 


U.S. POPULATION DURING 
ITS FIRST 200 YEARS 


1776 


1826 1876 1926 1976 


210 


about 10 _? 


The graph at the left shows the fuel economy of 
a certain car. Complete the sentences. 


9. The car gets the most miles per gallon 
at about — miles per hour. 


10. At about 60 miles per hour the car gets 


_? miles per gallon. 
22.5 ae 


11. The car will get 20 miles per gallon at 
miles per hour and also at _?_ 


miles per hour. about 65 


SUMMER/WINTER FUEL ECONOMY 


Miles per Gallon 


30 
Minutes After Starting Car 


10 20 40 


Study the graph at the left. 


16. In 1876 the population of the United 
States was about a million. 


17. The population of the United States was 


160 million in the year _?_. 
1951 


18. About what was the increase in pop- 


ulation from 1776 to 1976? about 210 million 
19. Estimate the United States’ population 
in the year 2026. about 370 million 


Here are three graphs that a car sales- 


person drew. 


. KINDS OF CARS | HAVE SOLD 
20. Which type of car was the | 


salesperson’s best seller five 120|--<4— 
years ago? How many cars 


was that? full size; 100}- 
about 127 8 80 
21. What was the total number of = € 2 
2 


cars this person sold last year? 2 
250 cars AO 


22. When did the compact cars 
begin to sell better than the 
full-size cars? about 2 years ago 0 


5years 4years 3years 2 years last 
ago ago ago ago year 


23. When did the compact cars 
begin to sell better than the 


intermediate-size cars? 
about 3 years ago 


=—-means full-size cars. 
means intermediate-size cars. 
means compact cars. 


Suppose gasoline costs $1.00 per gallon and you drive a car which averages 
20 miles per gallon. 


24. How much does it cost you for gasoline to go 1 mile? 5¢ per mile 


25. Now complete the following table. 


10,000 | 20,000 | 30,000 


$1000 $1500 


26. Use the table in Exercise 25 to draw a graph. Your 


points should lie along a straight line. Do they? 


heck student's graphs. $1000 


Cost 


$500 bd 


10,000 20,000 
Miles 


Suppose gasoline costs $1.00 per gallon, but you drive a car which averages 
25 miles per gallon. 


27. How much does it cost for gasoline to drive | mile? How much 
does it cost for gasoline to drive 2 miles? 4¢ per mile 


28. Make a table and draw a graph like the one in Exercise 26. 
10,000-$400, 20,000-$800, 30,000-$1200 


Check student's graphs. 
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§3-Pointsona Graph ee 


A temperature-time graph is shown below. Notice that the points (2,5) 
and (5,2) are not the same. You can see that the order in which you 
write the pair of numbers is very important! 


The temperature at 2 
o’clock was 5°. We 
label the point (2,5) 
and call it point (2,5). 


The temperature at 
5 o’clock was 2°. We 
label the point (5,2) 

and call it point (5,2). 


Temperature °C 


Oi 32553 45°55 


If the temperature drops below zero 
we shall need to extend our graph 
as shown at the right. 


The point (0,0) is 
called the origin. 


This is point (3, —2). The 
numbers 3 and —2 are called 
the coordinates of point 

(3, —2). 


This number line is called 
the vertical axis. 
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When you want to plot (or locate) points like (3,—2) and is 4 1), ae 


follow these steps. 


To plot (3, —2) | 


To plot (—4,1) | 


If a point has a 0 coordinate, it lies on one of the axes. 


Step |: 
To plot (0,—3) 

Step 2: 

Step I: 
To plot (—4,0) 

Step 2: 


Stepe le 


Steps 


Step |: 


Step 2: 


Go 3 units right: 


Go 2 units down. 


Go 4 units left. 


Go | unit up. 


Go 0 units right 
or left. 


Go 3 units down. 


Go 4 units left. 


Go 0 units up 
or down. 
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'/4 Classroom Practice \/M/M0/Mi/ / / M0 / Ml / M0 / M / Mt / M/ | M/S i A 


Give the coordinates of each point. 


Sample Point A has co- 
ordinates (1,3). 


Wea) By (Gals 1D 
(392), (-5)—3) (2, —3) 
ee, ah le 6. G 
(3, 6) (6, 3) (-6, 5) 


co Se] ood 
(-4, —6) (2, -6) (7, 0) 


Name the point by its letter. 
10. (4,1) $ 11. 1,4) 4 


12. (5,-2) K-13. (—2,5) w 
A (230) 2 Gs (Ones 


lem ax . 170(1,<3) w 


Iso 4)¥ 19. (52) 0 


"/4 Written Exercises 0/M0/M0/ 0/ / / / MU / M0 / M0 / 0/0) Mt /& 


Give the coordinates of each : é fi Lie 
point. 
A 1.A Zoe. 2216 
(-5, 4) (5, 3) (=3.— 9) 
4. D oe 6. F 


(1, —2) (0, 4) (—4, 


4 
DG 8. H Ome 
(2, -4) (—3, -3) (-2, 


Name the point by its letter. 
10 2.32 11. (3,2) u 


12 ( Oe anion (O18 


14. (5,-4)/ 15. (—4,5) W 


kis (Sa 1G (Seale 4 —6| - 
18. (4,0) & 
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Refer to the graph at the right. 


19. How many units is P from the vertical axis? 2 
20. How many units is P from the horizontal axis? 1 , 


Using the graph at the right, give the coordinates of the 
following points. 


21. The point 3 units above P (2, 4). 


22. The point 3 units below P (2, —2) 
23. The point 3 units to the right of P (5, 1) 
24. The point 3 units to the left of P (-1, 1) 


In each of Exercises 25-28 plot the points in order. Connect each point to the 
next one in the list by drawing a line. Check student's graphs. 


25. (4,2); (4,—4); (—5,—4); (—5,2); (4,2) You should get a rectangle. 
26. (5,0); (0,5); (—5,0); (0,—5); (5,0) You should get a square. 


27. (3,—2); (6,8); (—4,6); (—7,—4); 3,—2) | This figure is called a parallelo- 
gram. 


(OS) aCe) CS) ee) (2), (2 
See) eee) ce 2) (a 
(S20) 


For more practice, see page 422. 
SELF-TEST 


Give the coordinates of each point. 


40) = 2) wh IR (=2, 1). 3: C (=2/0) 


Sea 2) 5.8 (2-2) Gol (2, —2) 


Name the point by its letter. 
pel) 7 S.(2) 7 ~ ~=9) G,—2)7 


10. (—2,3), 11. (0,2) 12. (2,0)6 


215 


M4: Solution Pais ii 


Some equations have only one variable. Equations of this type have 
solutions which are single numbers. 


5x 
x 


10 
2 


Some equations have two variables. Their solutions are pairs of num- 
bers. In the equation below, x = 5 and y = 1 is a solution because 
5$—-1l1=4. 


1) 


The solution x = 5 and y = 1 of the equation above is sometimes called 
a solution pair. It is written as an ordered pair of numbers, (5,1). 


(5,1) x value first, y value second 


Here are a few more solution pairs of the equation x — y = 4. 


(6,2) is a solution because 6 — 2 = 4 
(7,3) is a solution because 7 — 3 = 4 
(3,—1) is a solution because 3 — (—!) =4 


(9,2). is NOT a Solution because 9 — 2 4 4 


EXAMPLE 1 Find four solution pairs for the equation x + y = 6., 


bas ade 


ca Te 
. 


(0,6) is a solution. 


(1,5) is a solution. 
(2,4) is a solution. 


(4,2) is a solution. 


(2,4) and (4,2) are different. solutions. 
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Some equations are a little more difficult to solve in your head. In that 
case, just solve for y before you begin to look for solution pairs. 


EXAMPLE 2 _ Find four solution pairs for y — 2x = 1. 


Step 1: Solve the equation for y. 


y-—x=1 
y—2x+ 2x = 14 2x 


Step 2: Replace x with a value. Find the value of y. 


EXAMPLE 3 Find four solution pairs for 2x + y = 10. 


Step 1: Solve the equation for y. 
2x + y— 2x = 10— 2x 
y = 10 — 2x 


Step 2: Replace x with a value. Find the value of y. 


(0,10) 
(1,8) 
(— 1,12) 
(2,6) 
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Which choices are solution pairs for the equation? 


lx+y=4 ve 1310) b. (6,—2) c. (= 2,2) 

2y=3x+1 a2) b. (0,1) ce (1,0) 

Bax) 6: a. (ls) b. (—3,—2) c. (6,0) 

4.y=x-2 a. (2,4), b. (=2,4) (Wes 

Find four solution pairs for the equation. Answers may vary. 

Sx + 2 6. y= 3x - 1 Tak ay ==" oy — 23 
(0, 2)(1, 3) (0, —1)(1, 2) (0, 8)(1, 6) (0, 3)(1, 5) 
(2, 4)(3, 5) (3, 8)(—3, —10) (2, 4)(—2, 12) (2, 7) =2 =) 


/A Written Exercises 0/M/ M1 /Mt/ M/ / M/ / / / /  /f/f/ M4 


> 


Which choices are solution pairs for the equation? 


A Lx+y=8 a, 6,3) b. (—5,—3) c. (—4,12) 
2-6 — y= 8 a. (10,2) b. (—4,4) c. (—6,—2) 
3. y= 3x -—2 a. (0,2) b. (—2,0) c. (2,4) 
4. y=5—-—2x a; (3,1) Da (es) ce. (—1,7) 
Sox — 10 a. (0,4) b. (—1,7) ee (2,0) 
@ 2x—y=8 a. (1,—6) b. (0,—8) c. (—8,8) 
Complete. 
Ty = 2x 8 y= —3x oy =x + 3 10. y = 2x — | 
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I3..5: = 37-6 


Solve the equation for y. 


I5.x+y=9 16. y+ 2x =4 WR = = 18. 3x + y=7 
9-x 4 -— 2x 6+ x i Soe 
19. 4x + y=5 20. y— 3x =7 21.y+4x=9 22, y+ 5 = 4x 
5 — 4x 7 + 3x 9 — 4x 4x -— 5 
RSs fet y = 9x 2a. x-—y=9 29: 2% — y= 26. 3x —y = 6 
9x — 7 x -9 2x — 5 = 3x — 6 

Find three solution pairs for the equation. Answers may vary. 
27, y=x-—1 28. y = 2x + 5 29. y+ x =0 30. y+ x=7 
(1, 0)(2, 1)(-1, —2) (0, 5)(1, 7)(2, 9) (1, —1)(2, —2)(—1, 1) (0, 7)(1, 6)(—1, 8) 
sly — x= 6 52.) — a0 336) 2x4 34. y= 3x =2 
(0, 6)(1, 7)(—1, 5) (0, 8)(2, 10)(—2, 6) (0, 4)(2, 8)(—2, 0) (0, 2)(1, 5)\(= 1 
35. y— 4x =7 36. y+ 5x =0 STs) 2 38. y = sd 
(0, 7)(1, 11)(—1, 3) (0, 0)(1, ~5)(—1, 5) (0, 2)(1, 0)(—1, 4) (0, 9)(1, 12)(—3, 0) 


Can you guess an equation to go with the table? 


Which choices are solution pairs for the inequality? 


43. y > 2x a. (2,8) b. (3,8) c. (4,8) 
44, y < 3x a. (2,5) (b. (2,6) c. (2,7) 
45. y<x—2 a. (5,1) b. (5,2) c. (5,3) 
46. y >2x —3 a. (0,1) b. (0,0) c. (15,8) 


For more practice, see page 422. 219 


§@ 5° Graphs of Equations 


We call this the y-axis. 


This graph shows some of the solutions of 
the equation x + y = 3. Since each solu- 
tion is an ordered pair of numbers, we can 
picture each solution as a point. 


This graph shows some more solutions of 
the equation x + y = 3. 


If we could graph a// the solutions of the 
equation x + y = 3, we would get the line 
shown. This line is called the graph of the 
equation x + y = 3. 


220 


In this section the equations will have graphs which are straight lines. 
You will find later, however, that not all equations have straight line 
graphs. 


V4 Classroom Practice “WT LL th ff hh bh fh hh bh li bi li ie 


Draw the graph of the equation. Check student's graphs. 


y= 2x 25) =x 3. y=] =x 43 4.y= —-2x+ 1 
(1, 2)(0, O) (1, 3)(0, 2) (1, 2)(0, 3) (1, —1)(0, 1) 
Sp Se ee Py 6. y= x = 1 1 2 = 8. 2x +y=7 
(1, 2)(0, 3) (1, 2)(0, 1) (1, 4)(0, 2) (1, 5)(0, 7) 
9 x+y= —5 10. y — 3x = —2 1. 3x = y=4 12, y—4x = -1 
(1, —6)(0, —5) (1, 1)(0, —2) (1, 1)(0, 4) (1, 3)(0, —1) 


"/4 Written Exercises 0/M/M/ M/ / / / | M/ / / /t/ t/a 


Draw the graph of the equation. Check student's graphs. 


A 1. y = 3x 2. y = 4x 307 = 
(123) 0. 0) (1 “a0, 0) Jay 4)(0, 3) 
al, tp = Soe SES Sh ee the os es 6 yo —-x +1 
¥ (1, 6)(0, 3) Aa, 2)(0, —2) u (1, 0)(0, 1)- 
fey = 2X23 8. y = 3x — 4 9. y= —2x + 3 
(1, 5)(0, ra (1, —1)(0, —4) (1, 1)(0, 3) 
10. es ll. x+y=5 12. y=] xX = 5 
ae 4) (1, 40, 5) a 6)(0, 5). 
Pe = 14. y—5x =0 IS.) = =) 
(1, 4)(0, 6) (1, 5)(0, O) (1, 9)(0, 7) 
16.x-—y=9 13x 18. 2x —y=5 
(1, —8)(0, —9) (1, —2)(0, —5) (13) (ae a 
19. 2 20. y— 4x = -1 213 — 0 
(1, oS =3 Z (1, 3)(0, -1) (1, EHO. 0) 


Can you guess the equation of the graph? Find some solution pairs and make a 
chart for help. 


Y= —x ee 


paps) | 


M6: Slope of a Lie 


Architects know that wheelchair ramps 

should not be too steep. They also know 

that if the ramp is not steep enough, then 

the ramp might be much too long. The 
\ (rise) slope of a ramp is very important. 


rise of ramp ] 
slope = ———__—_ = —— 
run of ramp IZ 


The slope of a line is measured in the same way. It is given as the ratio 
of the rise to the run. Study the three graphs below. Notice how you 
can determine the slope of each line. Notice also that you can de- 
termine the slope by examining the equation of the graph. 


Line 2 Line 3 


slope = = so 


equation: y = 2x equation: y = st +2 equation: y = — ae +2 


slope: 2 


To find the slope before you draw the graph, 
just look at the coefficient of x after the 

equation is solved for y. Note that the slope 
can be a positive or negative number. 
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1/4 Written Exercises 0/M1 / Mt /M/ MU / Ml / I / / / / / @/ @/ 4 / / @/& 


Find the slope. 


A line 4 é 3. line cs 5. line E -5 
2. line Bs 4. line D + 6. line F -2 


What will be the slope of the line when the graph of the equation is drawn? 


fay = 3x 3 8 y=4x-—24 Oo =e 32 10. y=4x+ 14 


ll. y= —x + 4-112. y= —x —7 -113. y = —3x -3 14. y= —5x+4-5 


IS. y=ox+72 16. y =3x3 17. y= Ex + 5-218 y= —2x 41-2 


3 
4 
19. Draw a line having a slope of =. Check student's graphs. 


20. Draw a line having a slope ofS. Check student's graphs. 


A horizontal line is shown below. A vertical line is shown below. 


B 21. What is its rise? 0 24. What is its rise? It varies. 
22. What is its run? It varies. 25. Whiat is its run’ 0 
23. What is its slope? o 26. Does the line have a slope? No 


For more practice, see page 423. 223 


8 7: Functions ee 


Often in everyday life one quantity depends on another. When this 
happens we say that the first quantity is a function of the other. 
EXAMPLE 1 The distance you can travel in two hours depends on how fast you are 
going (your rate). 


Your distance is a function of your rate. 
De 27. 


rate: 15 km per hour 
distance in 2 hours: 30 km 


EXAMPLE 2 The value of a car depends upon its age (usually). 


The value of a car is a function of its age. 


Value of car [$6000 $4800 | $3600 


EXAMPLE 3 The temperature outdoors often depends upon the time of day. 


The temperature outdoors is a function of the time of day. 


- WN 
oO oOo 


i¢) 
Temperature C 
sb 
oS 


Midnight 6:00 A.M. Noon 6:00 P.M. Midnight 
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Examples 1-3 show that a function can be described by an equation, a 
table, or a graph. Let’s consider one more function and describe it in all 
three ways. 


EXAMPLE 4 The output of a number machine depends upon the INPUT. 


The OUTPUT depends upon the INPUT. 


Equation 


Graph 


Veo +2 


"/4 Classroom Practice '/M0/M/M/ MV MV) Y/Y) T/A) iA, 


The ouTPuT of the machine at the right is a 


function of the INPUT. ; 
| Squaring 
Machine 


1. Complete the table. 


PeAn equation relating x and yim Exercise lis, y — =a 


The cost of several oranges at 10¢ each is a function of the number of oranges 
you buy. 


3. Complete the table. 


4. An equation relating m and C in Exercise 3 is: C = _2 
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~ xX 


Slt y= 3x) then is a function of 


6, If D= 


7. The time it takes to travel by bus from one part of town to another is 
a function of which of the following? 
a. How often the buses run 
b. The traffic 
c. Both the traffic and how often the buses run 


"/4 Written Exercises 0/1 /M1/ Ml / M/  / Y/Y / Mf / ft / /& 


In Exercises 1-4 the ouTPUT is a function of the INPUT. 


A 1. Complete the table. B 3. Complete the table. 


2. An equation relating x and y 4. An equation relating x and y 
imeexecncise is: yi 2x in ExcrCIse 31s; y= = x) 


The cost of several grapefruit which sell for 18¢ each is a function of the number 
you buy. 


5. Complete the table. 


n = number you buy 


6. An equation relating n and C in Exercise 5 is: C = 2 


The distance you travel in 4 hours is a function of your rate. 


7. Complete the table. 8. Copy and complete the graph. 


Check student's graphs. 


(km/h)| (km) 
| wo | 4 


Distance (km) 


Rate (km/h) 


226 


The wind-chill factor is a function of temperature and wind speed. 


Wind Speed (km/h) 


If the temperature is —5°C 
and the wind is blowing 
30 km/h, the wind-chill 
factor is —21°C. This 
means that it feels as 
though it is —21°C. 


T=i0° | 14" =20 
19° [=29°| 35° [ae | ar [=a 
9. Find the wind-chill factor when the temperature is —5°C and the 


wind speed is 20 km/h. -17°¢ 


10. Find the wind-chill factor when the temperature is — 15°C and the 
wind speed is 50 km/h. —41°C 


11. Ifthe ae is 0°C and the wind-chill factor is — 16°, then the 
wind speed is km/h. 40 


Scientists have discovered that a cricket’s rate of chirping is a function 
of the temperature of the air! 


Number of chirps per minute = 7 x Celsius temperature — 30 


N= 7C — 30 


12. Make a graph of this equation. Label the horizontal axis C and the 
vertical axis N. Check student's graphs. (10, 40)(20, 110) 


13. Suppose a cricket chirps 75 times a minute. About what tempera- 
ture is it? 15°C 


For more practice, see page 423. 


SELF-TEST! 


Find three solution pairs for the equation. Answers may vary. 


1. y = 5x (0, 0)(1, 5)(2, 10) 2. y = 3x — 6(0, -6)(1, —3) 3. y=4x4 1 
(2, 0) (0, 1)(1, 5) 
Give the slope of the line when the graph of the equation is drawn. (2, 9) 


4. vy=9x —49 5. y= —3x +2-3 : ———t 


Draw the graph of the equation. Check student's graphs. 
7. y= —4x 3 y— ix =0 9. y= 3x =6 
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/i Reviewing Arithmetic Skills 0/)/M)/M1/M/ M/A 


Rename. 


Sample 


] 


10 


ae 

el a 
5 20 

Se ye 
8 48 


Sample Se 
Mpeg ee 2 5 We ae 
6 5 ae Ts TT Gg We Te 
21. 33 ie a 2 12335 


In each exercise, rename the fractions so that they have the same denominator. 
Then add or subtract. 


26. — + 


i 
7 
31. 
36. 
41. 
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oes 
14 


00/01 


sole 
12 


CAREER NOTEBOOK 


Opportunities in Department Store Work 


When you think of jobs in a department store you probably think of 
sales people and store managers. There are many, many other careers 
you may not have thought of. Here are just a few. 


Accountants work with the financial rec- 


ords of the store. 


Buyers select and buy the goods for 
one or several departments in the 


Computer programmers design programs that han- 
dle billing, payroll, inventory control, and so on. 


229 


230 


ER CORNER 


Advertising 


There are lots of gimmicks that advertisers use to 
promote their products. Don’t be mistaken. 
Gimmicks are not necessarily dishonest. As you 
probably know, some are really clever! Gim- 
micks are just methods advertisers use to get 
attention and to interest the consumer in buying 
the product. 


Let’s consider a couple of these gimmicks that 


are used in advertising. 


it with a graph like this. 


doubled in the last 5 years. 


But look how much more impres- 
sive this graph is. It looks as 
though the number of sales has 


the graph. 


If Better Living Magazine wants to 
show its increased sales, it could do 


You can see that the sales have 


really grown by leaps and bounds! 


All you have to do is to 
change the vertical scale 
and chop off the bottom of 


5 4 3 2 1 Now 
Number of Years Ago 


5 4 3 2 1 Now 


The advertisers of Better Living Magazine could also show the increase 
in picture form like this. 


Since the sales have 
doubled, the dimensions 
in the second picture 
were drawn twice as 
large as the first. 


5 years ago 


Measures 1.5 cm by 2 cm. 
Area: I> 5¢2-= 3m- 


Since the second area is 4 times the first, it Jooks as if sales have more 
than doubled! 


1. Take a look at the graph about newspaper subscriptions on page 206 
in this chapter. Make a line graph showing the same facts. Stretch 
the vertical scale so that it looks as though subscriptions have really 
climbed. Check student's graphs. 


2. Sales have gone down for Gas Guzzler Motor Company. They don’t 
want to scare people. Draw a graph which shows the following facts, 


but try to make the decrease in sales look very small. Check student's graphs. 


Sales: 5 years ago, 23,000; 4 years ago, 25,000; 3 years ago, 
20,000; 2 years ago, 17,000; 1 year ago, 15,000; now, 
13,000. 


3. Money seems to “shrink” when it can buy less. Suppose the dollar 
could buy twice as much 5 years ago as it can now. Show the 
shrinking of the dollar in picture form. Check student's pictures. 


Measures 3 cm by 4cm. 
Area: 3 4 = 112 em 
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/iReviewing the Chapter '/M)/M)/4)/M)/M/@/@/4 


The graph at the right shows the 


amount of rainfall in East West- RAINFALL IN EAST WESTBURG 
burg last year. (See pp. 14 
204-207.) 


1. About how much rain fell 


“4 
NO 


in October? 7.5 cm ‘= 
= 10 
2. Which month had the s 
greatest amount of rain? = ec 
Jan. a 
. c 
3. Which month had the 2 ¢ 
least amount of rain? = 
July 4 
4. About how much more a|- 
rain fell in February than 
in September? 8 cm OL a a ae xs a os 
CA ~ % ~ Ao ey & 
: : FES CHES Pe d & 
5. During the spring months, — “? ao 
the amount of rain _? _ 
(increased/decreased). 
The graph at the left shows the population of 
2 POPULATION OF JAPAN Japan from 1950 to 1975. (See pp. 208-211.) 
9 : [a ae 
= 6. Estimate the population in the year 
= 1970. about 104 million 
= 
S) ee 
2 7. The population was 100 million in the 
3 year . 1966 
a 
PEG ee efe}e) chee) SEI) THis 8. Extend the graph and estimate the 


population in the year 1985. 


about 120 million 
Complete. (See pp. 216-219.) 


l0py — 42d lk. x + y = 10 12. yp = See 


O/ M/A) MY) MY) A) MY) A) A) A) s/s as a / a / 


Draw a graph of the equation. (See pp. 220-221.) 


13. y =x — 6 14. y=3x+4 1b. 4 = 
(3, —3)(2, —4)(1, —5) (0, 4)(—1, 1)(-—2, —2) (Oo; S)\(— 1, — Ii 2, — >) 
16. y+ x=3 17. y= —2x +4 18. v4 3x S72 
(1, 2)(0, 3)(—1, 4) (2, 0)(1, 2)(0, 4) (ee— 1)(0; 2)(— 1 5) 


Give the slope of the line when the graph of the equation is drawn. (See Pp. 
222-223.) 


19. y=3x443 Ae Sp Se 2. y=tx-6 3 


Hamburger sells for $2.95 a kilogram at a local market. (See pp. 224-227.) 


22. The total cost of several kilograms of hamburger is a function of 


- number of kilograms 
n = number of kilograms 


23. Complete the table. 


C= Cost 


2.95 5.90 8.85 14.75 


24. An equation relating n and C in Exercise 23 is: C= _? _. 2.95n 


The Cooler Soft Drink Company will give you one free bottle of root beer for 
every 12 bottles you buy. (See pp. 224-227.) 


25. The number of free bottles you receive is a function of _?_. number you buy 


[i= number you buy | 2 [4 [6 [a0 [108 
1 2 3 5 9 


27. How many free bottles do you receive if you buy 15 bottles of root 
beer? 1 


26. Complete the table. 


The Booster Club earns 50¢ for each bumper sticker it sells. (See pp. 224-227.) 


28. The amount of money the club earns is a function of _?. number sold 


pr = number sold [10 [15 ]20 [30] > 
A = Amount earned 


5.00 7.50 10.00 25.00 


29. Complete the table. 


110 


30. Use the table in Exercise 29 to draw a graph. Check student's graphs. 


A permission-to-reproduce chapter test can be found on page T17. 233 


Here’s what you'll learn in this chapter: 


1. To find the solution of two equations 
by graphing. 

2. To determine whether two equations share one 
solution pair, no solution pairs, or all 
solution pairs. 

3. To find the solution of two equations by 
substitution. 

4. To find the solution of two equations by addition 
or subtraction. 

5. To solve word problems with two equations and 
two variables. 


‘ 
. 
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’ 
4 
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3 
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®@1-The Graphing Method Se 


When two or more Streets cross, we call 
the place where they cross their inter- 
section. 


When two lines cross, the point where 


they cross is their intersection. 


The graphs of y = 2x and y = —3x + 5 intersect at (1,2). This means 
that (1,2) is a solution of both equations. 


EXAMPLE 1 Find the ordered pair which is a solution of both y = 3x and 
y= —-x4+4. 


Answer: (3) 
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Sometimes youll have to solve an equation for y before you can draw 
the graph of the equation. 


EXAMPLE 2. Find the ordered pair which is a solution of both y — 2x = 8 and 
2x+y=4. 


Step. 1: Solve each equation for y. 


Answer: (— 1,6) 


'/4 Classroom Practice \/M/M1/M/ / / MY / M/A) Y/Y) MM i 4s 


Name the ordered pair which is a solution of the two equations. 


V/s 


A 
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By graphing, find the ordered pair which is a solution of both equations. 


Ave = 5S. y=x4+4 6x+y=2 T= OX ny al 
y= 2x 3 = —-x S245 y-x=-3 
(—3, —3) (—2, 2) (-—1, 3) : (1, —2) 

8 y=x-—4 9. y= 2x = 7 10. y= -x - 3 My ex =66 
es = =o y—3x =5 = 2% =5 

y (2-2) Z (S123) - 2, 1) z (1, 5) 


Written Exercises 0/M/M1/ M7 / M/ / / / / Ml / /  // f/f 


Name the ordered pair which is a solution of the two equations. 


Vy 


Answers to Exs. 4-7 may vary. 


4. Name two points on the graph of y = 4 — x. (0, 4)(2, 2) 


5. Name two points on the graph of x + y = 12. (0, 12)(6, 6) 
6. Name two points on the graph of y — x = 6. (0, 6)(—6, 0) 
7. Name two points on the graph of 2x + y = 1. (0, 1)(1, ~1) 


By graphing, find the ordered pair which is a solution of both equations. 


8. y= —x 9 Ve | 10. y= —x=1 
y= 3x —4(1, -1) y= —x +3 (1,2) y=3x+7 (=2.40 
Ly = 2% 12. y= —3x +2 13. y = 2X 6 
y= —2x — 4(-1, -2) V2 (, — 1) y= —x —3(-3,1 
14. y—x=0 15. y—x=3 16.x+y= —4 
yx = 4 (2, 2) x+y= —] (-2, 1) y— 2x = 5 (-37—@ 
7. y—x=0 18. y — 3x = —-1 19. y— 2x = —5 
y+ 3x = —4(-1,-1) y—2x =] (2,5) yrox=—3 (2, - 


Sometimes the solution pair is a pair of fractions instead of a pair of integers. 


Find the solution pair. Your answer does not have to be exact. 


S 


ample 


22. y—2x =4 
i 

2 

43) 

ys -ix-2 


(2. -24) 


26. a. Draw the graphs of the equations y = x + 1 and y = x — 1 on Check student's 


the same set of axes. 


b. Do these graphs intersect? no 


graphs. 


c. Do the two equations share a solution pair? no 


For more practice, see page 424. 


os 
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Believe it or not, there’s a tree that grows its 
leaves according to a mathematical formula. 
The tree is Schumanniophyton problematicum. 
Its formula is L = 12a + 4. L represents the 
number of leaves produced, while a represents 
the age of the tree. Smart tree! 
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§@ 2 - No Solution, Many Solutions 


In the last lesson you saw how you could find 
a solution pair for two equations whose 
graphs intersect. Look at the graphs at the 
left. Notice that the two lines slant in differ- 
ent ways. You can see that the slopes are not 
the same, so the lines intersect. 


Of course, you don’t have to draw the graphs to see whether their slopes 
are the same or not. You can check by the equations instead. 


Make sure both equations are solved for y. 


Look at the coefficient of x. 


yex+ 3 = —2x¥ —2 


Slope is 1. Slope is —2 


Now let’s think of lines whose slopes are the same. There are two 
possible cases. 


CASE 1: _ The lines will not intersect. Let’s consider y — 2x = 3 


and y — 2x = 0. 
Y= 2%=3 ea oe 0) 
Via oe aye 


The slopes are the same. 
The graphs will never intersect. 
They are parallel lines. 


The equations do not share a solution pair. 
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CASE 2: The lines will overlap. Consider y — 1 = x and y— x = 1. 


y= k= x Ve = | 
aie eal yS Rel 


The slopes are the same. The 


equations are the same too. 


The graph of each equation 
is the same line! 


As you can see, both equations share a// solutions. 


Now let’s use these ideas to check equations to see if they share solution 
pairs. 


EXAMPLE 1 Dox + y= 4 and y — 3x = 2 share any solution pairs? 


x+y=4 v= 3=2 
y= -x+4 y =O 
Slope is —1. Slope is 3. 
Answer: Yes, the equations share one solution pair. 


EXAMPLE 2) Do7 + y= 2x and y — 2x = 5 share any solution pairs? 
Ty Sex y-2x= 


Slope is 2. Slope is 2. 


Answer: No, the equations do not share any solution pairs. 


EXAMPLE 3 Do y — 4 = 2x and y — 2x = 4 share any solution pairs? 


y—-4=2x y-—2x=4 
y=2x +4 y=2x+4 


The slopes are the same, 
but so are the equations! 


Answer: The equations share al/ solution pairs. 
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1/4 Classroom Practice V/A /M/M/ 0 / MV / MV / 4 / M0 / i) / f/f / / / M/W A 


Find the slope of the lines whose equations are given. 


[v= BN T= 5B 3% tay =) She 4) — 3x = 7 3 
5. Which equations in Exercises 1-4 name parallel lines? 1, 2, 4 


Tell whether the equations share one solution pair, no solution pair, or all 
solution pairs. 


(a eee Ta =O S,) 2h 3 Ne =: 
Y= 2x °° ess em) Us Weelaea 4 OPP —3+y=2x ? 


"/4 Written Exercises 0/M)/ M0 /M/ M/A) / / (f/f @/& 


Find the slope of the lines whose equations are given. 


Aly =x. 4 2y=4x+34 aS yex 11 4. p= x ee 
3h jp =v Soe (Gg) 6 yt2x=4-2 7.4x-y=04 8 4x + y=0-4 


ee yr 3 2 Wy 4+ 5x=2=5 IhySes—ix =? 125) % 3m 


Tell whether the equations share one solution pair, no solution pair, or all 
solution pairs. ; 


(es p= Oe 14. y=1y 15. y+x=8 igh au 
no : no. one no 
= 2eeee [op 2 Ve 20 x—-y=6 
19. 20 
78 = i= ee 18. 2x + y%=9 Sea Ge poe y= 
x+y=6- - a y—-3x=25 y-4x=1- 
2 3x + y HT Wyte M— By 4ra9 1, Wxty=-3 0 
y+3x=7 2x+y=8 y-9=4 yx = -6 
25. 2x + y=9 26. y= —3x+3 27 3x-—y=4 one et 2x = 4 ont 
yt2x=7" yo-x=sd y+4= —3x y—2x= —-4 


242 


B 29. a. Will the graphs of these equations intersect? no 


== eae 3 
ee | 


b. Will the graph of y = —x + | intersect either graph? yes 


ce. Can the three equations share a solution pair? no 


30. a. Are the lines in color at the right parallel? (Check 
their slopes.) no 


b. Will they intersect? yes 


ec. Do the equations of the lines share a solution 
pair? yes 


31. a. Are the lines in color at the right parallel? (Check 
their slopes.) yes 


b. Will they intersect? no 
c. Do the equations of the lines share a solution 


pair? no 


For more practice, see page 424. 


ELF-TEST 
Check 


By graphing, find the ordered pair which is a solution of both equations. student's 


hs. 
Py = 2x + 3 (3, 9) 2) = a (12, 42) a pps 0 


= 3x y= —2x +8 yr-x=-2 
% , —1) 
Find the slope of the lines whose equations are given. 


Ay = 3x +7 3 >» y —3x = 03 6 4+ y 


Tell whether the equations share one solution pair, no solution pair, or all 
solution pairs. 


7. y= 3x —4 8 y—x=2 oy — 6 = 3X 
y — 37° Va ee je oe So 


all 
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@3- The Substitution Method 5) 


There are more exact ways of solving a pair of equations than by 
graphing. Here is one method. 


EXAMPLE 1 Solve y + 1 = 3x and 2x + y= 9. 


ptep |: Solve one equation for y. y+ 1 = 3x 


=p! 


—— 


Substitute the value of y 2x+y=9 
in the other equation. 2x + 3x -—)=9 
Solve for x. 5x = 1. =9 
5x = 10 
ee | 
Substitute your x value in y=3x-1 
the equation in Step 1. y=3°2—-1 
Find the value of y. pes 
Answer: The solution pair is (2,5). 
Check: Is (2,5) a solution of both equations? Yes! 
lx 2 4 
Sap i) 2e2 BOTs aS 9 
9 vy 
EXAMPLE 2 Solve x =2yandx+y=6. 
The first equation et) © 
says that x = 2y. y+y = 6 
Substitute 2y for x. 3y = 6 
ys 
Substitute 2 for y = x ; 
in one of your ay ce 
original equations. os 
Answer: The solution pair is (4,2). You may check it. 
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’/4 Classroom Practice \/M/M0/M/ / Ml) T/T / 4) Y/Y) M/s i As 


Solve by the substitution method. 


y= 4x (2,8) 2.) yy "3x (5,15) 3. y= 92 (75) ey) (12, 4) 
x+y= 10 x+y = 20 Dei = Sy —x=8 
5. X = 2p + 1 (7.3) 6 x —y=2 (553) Tox Dy = 32s 
x + 3y = 16 3y+x= 14 5x = 3y — 1 3x + y = —6 
(== 3) 


"/4 Written Exercises 0/M0/ M1 / M0 / M/A) | M/ 0 | 0/1 / | / / & 


Solve by the substitution method. 


=o. = 20 
Z = ay = 60 
z= 100 


x—=2z-—5 x=19 
ypoH3z—5 y>31 


mei y= 2x (3.6) 2. py=5x (2,10) 3. x=) 4-3 (5, 2) aay ee 
x+y=9 a a a 
5 y]x+4 9,13) 6 x =2—y (-5.7)7. p= 3x4 114) 8) ee 
Cy = 22 2y 4 xX = 9 4x +y=8 4x +y=9 
ox 4 = 2 1052x + y=5 M3 — 8 12. 2x —y=9 
3x +y = 8 4x —-y=1 2x + 3y = 16 te 
(3, —1) (1, 3) (5, 2) 5, 1) 
Box Sey 14.x —5y=8 15. a+ 2b=7 en 
ae 2 ee peat 2a = 3b esl as 
(10, 2 —1) (3, 2) ls =) 
Solve. 
Sample D = rt Answer: De fh 
Find D in terms of ¢. D= 5? 
B 17. A= bh 18. V = Bh 19. V = Iwh 
= Up B = 2h? L= 3); 
Find A in terms of h. Find V in terms of h. Wa 
A = 2h’ Y= 2h° Find V in terms-:of h. 
V = 6h° 
Solve for x, y, and z. 
C 20.x+y+2z= 180 21. x+t+y+z= 62 22% - 2y-p 3z = 0 


2%+y=6x=3 
Boer © 


z=-tl 
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Z = 2 


@ 4- The Add-or-Subtract Method E55 


When solving a pair of equations, you can often add or subtract the 
equations to get a new equation with just one variable. 


EXAMPLE 1 __ Solve: Ee +y=7 


oy A = 8 
Step I’: Add. ans makes the y a ee 7: i 
term drop out. a a 
ape 22 0p 


SX = 15 
Step 2: Solve the new equation. ca 3) 


step 3: Substitute 3 for x in one ; = 
: ; 2-3 +y=7 
equation. Find the value 6 
+y=7 
of y. 
y=l 
Answer: The solution pair is (3,1). You may check it. 
EXAMPLE 2 _ Solve: ie +6y=3> 
Step Subtract to make the x 2 ¥ Ys Se 
term drop out. as 
Oe 4y = —8 
Step 2: Solve the new equation. 4y= -8 
yo-2 
5x + 6y = 3 
Step 3: Substitute —2 for y in Sx + 6( =z 3 
one equation. Find the SX ale = 3 
value of x. BE Ie) 
SS 
Answer: The solution pair is (3,—2). You may check it. 
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1/4 Classroom Practice '/M/M0/M/ M/ M/ / Y/Y A) | Mi 4. 


Would you add or would you subtract the two equations? Does the x term or 
does the » term drop out? 


1. x+y = 6aad; 2. 2x + y = 5 add; 3. 5x + 2y = 9 sub; 4.x + 4y = 5 sub; 


x—-y=2y 2) — 3 3x +2y=Ty x 
5. 2x + 3y = 6sub; 6. x + 2y = Tadd; ae x + 3y = Oada; 8. 4x + 2y = 6 sub; 
2x+ yo 2x, 3x — 2y = 5¥ 2x — 3y = 9¥ 4x —- y=3x 

9-16. Solve the pairs of equations in Exercises 1-8. 
9.x =4:y=2 10. x =2;y= 1 11. x=1I;y=2 12. x =1;y=1 
13.x=O;y=2 14.x=3;y=2 15.x =3;y=-1 16.x=1:y=1 


V/4 Written Exercises 0/M)/M0/MY/ 0) / / ) / / /  / t/t 4 


Solve by the addition method. 
ae lx + y=2 25x +4y= 1 347 — yy = 8 4. 5p + 3g = 10 
x — y= 10(6, -4) 3x — 4y = 71, -1) 2x + y = —2(1, -4) 2p — 3g = 4 (2, 0) 


20a = 3 6. 2x + y = 10 1.3% 2) =8 7 8. 47 — 1s 8 


4a+b=9(2,1) 3x —y=5(3, 4) x+2y = 84,2) 4r+ 7s = —29 
(-2, —3) 


Solve by the subtraction method. 
%9x+6y=10 10x- y=20 IL 3x+y=7 12. 3x —4y=21 


x+2yp=2 we oy — 10 —2x+ y= -8 2x —4y= 18 
(—2, 2) (25, 5) (3, —2) (3, —3) 

\ 
Vee 2) slice td, 2x —Ssy= 14 IS. 2a + 36 =7 1G) 25 5), — 
x+2y= 14 2x — 3y = 10 LG = ip = on = oie = || 
(2, 6) (22) (-—1, 3) (-—4, —5) 


Solve by either the addition or subtraction method. 


x+y IS 2 ey = AIS 8) == 
x= y=5 8 == 2 SS 2 ye 8 Ail ae No) =? 
(7, 2) (3, 2) (—2, 4) (3, 1) 

23x —2y—13 22. 4x —3y >9” 23. 3x + y=G 24. 4a — 7b = 13 
4x+2y = 8 2x — 3y =3 6x —y= 18 ii = 1) ==) 
(3, —2) (3, 1) (2, —6) (5, 1) 

25. 4x — 2y= 10 26. —4x 4+ y=7 27. 8x + 3y=5 28. 5x —2y=7 
—x—2y=0 4x + 3y =5 x—3y=4 59x + 3y=2 


G1} (=1, 3) (rd) (1, -1) 

29: 3a)— 1259) 305 2x = My, = 18 Bin6x — 2) 32 
a— 26 We 6x — ly 10 5x — Dy ae nag ae 
(-1, -1) (—2, —2) (3, 5) 5) 
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Can you work with fractions? The following exercises have fractions in the 


solutions. 
Sample 2x + 4y =2 2x + 4y =2 
6x = 4y ed : 1 
pee Substitute. eee 
ee me 
ee | We ayy 
2 iy 
il 
/ 
1 ) 
A . _—,— 
nswet (5 4 
B 33. 6x + 9y = 4 Sa — 35. 8a + 6b = —] 
6x + 3y = 0 10a + b= 3 8a — 4b = 4 


-H3 fe) (3) 


Pass the center of one string under the string 
circling the other person’s wrist, over that person's 
A String Duet hand, then back under the string again. 


Here is a stunt you might like to try with one 
of your friends. 


Tie a piece of string to your wrists. Tie 
another piece of string to your friend’s wrists 
so that the two pieces of string interlock as 
shown. Now try to separate yourself from 
your friend without cutting the string, untying 
the knots, or taking the string off your wrists. 
It can be done! 


Topology is the branch of mathematics that can explain why this stunt 
can be done. Topology deals with figures and how they can be bent and 
stretched. 


"/4 Mixed Practice \/M1/M/ Ml / MY) / M/A Ml / Mt / 4 


Solve by the graphing method. 


ly=-x+3 2x+y=0 3. y+ 3x = -7 4ox+y=4 
y=rx-l, , oy yo ea bee 2Xx+y=4 
eons (—4, 4) (= 25a) (0, 4) 

Solve by the substitution method. 
oP 6 y=x+1 (Eee ye 7 8. y—2x=4 
x+y=1299,3) x+y =5(2, 3) x + 3y = 13(-20, 11) y + 4x = 16 


(2, 8) 
Solve by either the addition or subtraction method. * 


oy — 10. 24 + 35 = 5 iM. 3x2) = 12. 4x —Ty =9 


2) = aes) ed 1) —3x +4y =7(3,4) 6x —Ty =3 
(-3, —3) 
Solve by the method which seems easiest. 

13. y=x+2 a) Ry ODE jo PS 16. x + 2y=5 
2x +y.= 11(3,5) x—3y=4(7,1)s 3x —y = 6(3, 3) . alter 
ile Oy = os Ibe = 19. 7 —=2=71 20. y=x=3 
x + 3y = 1(5, 2) Xe Sy = 5 (2, 1) y+3x=2(-1,5) yo2x+4 

: (1, 2) 

21. 3x —y=8 22. 2a — 4b = 6 23. x +y= —2 24.x —S5y=2 
x+2y= -—2 —a—3b=7 2x+y=4 2x+y=4 
(2) =2) (-1, ~2) (6, —8) (2, 0) 


NF 


For more practice, see page 424. 


SELF-TEST 


Solve by the substitution method. 


pe i) se 3. 4p = 39 
ee Ge p-gq=2 
(—6, —8) 
Solve by the addition method. 
qx — y=? 5. 2a + 3b = —1 6. 3r+2s=4 


a a a 
paca 


ee a—3b=4 


Solve by the subtraction method. 


fe ty = 2 8 s+2¢=8 ox — y=. 10 
—2, 5 
oo pee Mode he a 


(3, —1) 
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@ 5- Word Problems, Two Variables EI? 


You know how to solve problems by using one variable. Now you can 
use two variables in problem solving. 


EXAMPLE 1 Art and Lynn were partners in a bowling tournament. 
In the first game, Lynn’s score was 10 more than Art’s. 
Their combined score was 330. 
Find each person’s score. 


Reta — Alt sscore 
et bi — ey imi sescore 


LN ESO 


Ay 
(/ 
Sh 


Lynn’s score was 10 more than Art’s. 


LS) | ae 
b = 10: + a 


Their combined score was 330. 


a+b | : 


=—o50 


Now solve the two equations. We’ll use the substitution method. 


Take your 
second equation. 


arene 
a+ b= 330 


Then substitute. 


a+b = 330 

a+(10 +a) = 330 

2a + 10 = 330 

2a = 320) 

Now use one of your Be tel 
original equations. pier Then substitute. 

5b = 10 + 160 

i— NO) 


Answer: Art scored 160. Lynn scored 170. 
Check: 170 — 160 = 10 and 160 + 170 = 330 
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EXAMPLE 2 The sum of two numbers is—10. 
One number is 4 more than twice the other number.<—] Fact 2| 


Find the numbers. 


Letras = one number: 
Let y = the other number, 


using Fact 2 x=4+2y 


Then substitute. 
first equation. 


(44 2y) += 10 


4+ 3y = 10 
3 — 6 
Now use one of your ps 2 
original equations. Then substitute. 
x = 4+ 2y 
x=4+42-2 
So 


Answer: 8 and 2 
Check: See = 10 aid 4 


'/4 Classroom Practice '/M0/M/M/ / 0/4 / MY) M0 T/T) MM Mi 4s 


Solve. Use two variables and two equations. 


1. One number is 4 more than another. 
The sum of the numbers is 20. 
Find the numbers. 8, 12 


2. The sum of two numbers is 18. 
The difference of the numbers is 12. 
Find the numbers. 15, 3 


3. The length of a rectangle is twice the width. 
The perimeter is 24., os 
What are the length and the width? length: 8 

y >? width: 4 


wes £ Des | 251 
- uy 
ue ¢€ es. 


4. Cindy is 5 years older than Marie. 


5. The Jets scored 4 points more than the Vets. 
The total of their scores was 38. 


When ages total 33. 
How old is each person? Cindy: 19; Marie: 14 


How many points did each team score? 
Jets: 21; Vets: 17 


"/4 Written Exercises 0/M0/M0/M1/ MY /M/ / / / 1/4 // (4 


A 
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Solve. Use two variables and two equations. 


1 


The sum of two numbers is 21. 2. The sum of two numbers is 35. 
Their difference is 13. One number is 4 times the other. 
Find the numbers. 17, 4 Find the numbers. 28, 7 

. One number is 5 more than another number. 


The sum of the two numbers is 43. 
Find the numbers. 24, 19 


- One number is 5 times another number. 


It is also 3 more than twice the other number. 
Find the numbers. 5, 1 


. Porky is 30 kilograms more than Bugs. 


Together they are 100 kilograms. 
How much is each? Bugs: 35 kg; Porky: 65 kg 


- Ellen is 5 years older than Trudy. 


Their ages total 39. 
How old is each person? Ellen: 22; Trudy: 17 


- In a game of bowling, Bud’s score was 12 more than Jan’s. 


Their combined score was 328. 
Find their scores. Bud: 170: Jan: 158 


. My English class has 29 students. 


There are 3 more girls than boys. 
How many girls are there? 16 girls 


B 


Solve, using one variable. Then solve again using two variables. 


9. The length of a rectangle is three times the width. 


The perimeter is 48. 
Find the length and the width. length: 18; width: 6 


3x / 


m one w two 
variable variables 


10. The Dodgers beat the Expos by 3 runs. 


There was a total of 19 runs scored in the game. 
How many runs did each team score? Dodgers: 11 runs; Expos: 8 runs 


11. A bottle of cola costs 25¢. 


The deposit on the bottle is 15¢ less than the price of the cola. 
How much is the deposit? 5¢ 


12. I’m thinking of two numbers whose difference is 20. 


Twice one number equals three times the other. 
Find the numbers. 40, 60 


| ball and 1 cup 4 balls and 2 pennies 
balance 12 pennies. balance the cup. 


@ 6: Using Multiplication Re 


In solving pairs of equations, when the terms in one variable are the 
same, you know that you can use the addition-or-subtraction method of 


solving. 
Use addition to make 
the y terms drop out. 


ee | 5x + 6y =2 
os — 12) 5x + 3y = —4 


Use subtraction to make 
the x terms drop out. 


Here’s what to do if the terms aren’t alike. Just use multiplication to 
rename one or both equations. 


EXAMPLE Solve: ay Multiply both sides of the 
Pe oye Ae equation by 3. This matches 
up the y coefficients so 
you can subtract. 
Ox) eal 
ee 


Now use one of your Then substitute. 
original equations. 


Answer: The solution pair is (3,—1). 
Check: Is (3,—1) a solution of both equations? 
2x+y=5 a ae 
2°3 + (-1) 5°3 + 3(-1) 
6 — 1 15 — 3 


5 ! 12 
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'/4 Classroom Practice V/M/ M/ M/A)  M/ M/A) Mi 4s 


Solve. 
L2xfy=8 2. 34 y= 3. 2x3) = AV ys 80) ee 5S 
3x —2y = 5(3.2) x 4 2y = 13(-59, 36) 3x — 2y = 4 (2, 1) soma er 
5§.3a+b=4 6x+y=7 7. 3c —4d = -7 eee, 
a—2b=6(2.-2) 3x —2y=11(5,2) -c4+5d=6(-1,1) 2x —3y=8 
(V2) 


"/A Written Exercises 0/0 /M1/MY/ / M/ / / f/f / f/f f/& 


Solve. 

mol. ag 4) —9 2. X — 4y = 5 3. yp = 3x = 9 Aa — alo 

220 3 aa a 2 say +x =—4 2a—b=4 
(6, 3) ail) (=2,,3) (4, 4) 

5. 371 + n = 10 6. 3x —y=5 ie eee 8. x — 4y = 3 
2n = 10 a =i = =o = 

per "2 4) aa, oar * ems, 
9. 2x — 3y = 6 10. 6x —S5y =7 11. oe 4 ome Lay — 
io 2 a 2x + 2y = —16 a) ames 3m + 4] —2 
y (3, 0) Y=, ='5) a = 3) (2, —2) 

13. 3a + Z2b=6 14. 5a 4+ 456=7 ee om - 3 
Sip JL 1) = Gu es 4x —3y=6 rt ae 
(—2, 6) (-1, (3, 2) ,-1) 


Solve. You'll need to multiply both equations, instead of one. 


Sample 2x + 7y = 17 Spee 2) cay 


3x + 5y = 9 6x + 10y = 18 
pee 


You may finish the solution. 


Beel7,2¢ — 3d = —1 \J8. 3r — 2s = 15 19. 2p 4 3q = — | 
3c — 4d = —3(-5, -3) Th = 3S = 1S (3, = 2) 3p + ea = = 

_ = ll 

\ 20. SG — Bir = Il 21. 2x + 4y =2 i ae 
= y0) So ey ee Ng ay = 2a) rat aa 
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§@ 7- Cost Problems S323 


The cost problems in Chapter 4 involved buying or selling just one 
thing, like hot dogs. Now that you can work with 2 variables, you can 
solve cost problems involving 2 things, like hot dogs and root beer. 


EXAMPLE 1 __ Bill buys 2 hot dogs and a root beer for $1.20. 
Rosie buys 3 hot dogs and 2 root beers for $1.95. 
How much does each item cost? 


Let h = cost of a hot dog, in cents. 
Let r = cost of a root beer, in cents. 


2 hot dogs + 1 root Dap 
beer cost 120¢. . 
Sa = 


3 hot dogs + 2 root beers BES dP 
cost 195¢, 3h + 2r= 
h+0= 

nh 


Now use one of 
your original equa- 
tions. 


SS 
IN 
rn 
ot 
~ 

Fe Netti 
a 
SS 
) 


30 


Answer: A hot dog costs 45¢. A root beer costs 30¢. 


Check: 2 hot dogs + 1 root beer: 90+ 30= 120 |/ 
3 hot dogs + 2 root beers: 135 + 60 = 195 \/ 


"/4 Written Exercises 0/1 / M0 /M0/ / Y/Y / t/t // /& 


A 1. 2 hot dogs and 1 cola cost $1.40..—— 2h + c = 140 
1 hot dog and 2 colas cost $1.30. ———> _?_ h + 2c = 130 
How much does each item cost? hot dog: 50¢; cola: 40¢ 


2. 3 hamburgers and a milkshake cost $2.30. ——~ 3h + m = 230 
2 hamburgers and a milkshake cost $1.70. ———> _2_ 2h + m= 170 
How much does each item cost? hamburger: 60¢; milkshake: 50¢ 
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. Two adult tickets and 3 student tickets cost $12. ——> 2. 2a + 3s = 12 


One adult ticket and 2 student tickets cost $7. ———~> _ _?. a+ 2s =7 
How much does each kind of ticket cost? adult: $3; student: $2 


. Two bags of popcorn and 3 bags of potato chips cost $1.80. 2p + 3c = 180 


Three bags of popcorn and 2 bags of potato chips cost $1.70. 39 + 2c = 170 
Find the price of the items. popcorn: 30¢; chips: 40¢ 


. Four ice cream cones and 3 milkshakes cost $3.15. 4) + 3m = 315 


Six ice cream cones and | milkshake cost $2.45. 6/ + m = 245 
Find the cost of the items. ice cream: 30¢; milkshake: 65¢ 


. Lea paid $5 for two adult tickets and 1 student ticket. 2a + s = 5 


Paul paid $6 for 1 adult ticket and 4 student tickets. a + 4s = 1 
Find the price of each kind of ticket. adult: $2; student: $1 


. A baseball team bought 20 baseballs. 


Some cost $2-each, and some cost $3 each. 
The total cost was $48. 
Complete the table below. Find x and y. x = 8, y = 12 


Expensive balls 5 
Cheaper balls 2 


ced pe ee 3. x2 =0 
2n + 2m = 0 5" a. ay 


Solve. Use two variables and two equations. 


4. 


Yvette is 3 years younger than Lauren. 
Their ages total 33. 
How old is each person? Yvette: 15; Lauren: 18 


. Four hamburgers and 2 milkshakes cost $5.00. 
Two hamburgers and 3 milkshakes cost $3.70. 
How much does each item cost? hamburgers: 95¢; milkshake: 60¢ 
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@ 8- Boat and Aircraft Problems (Optional) A) 


You probably know that it is easier for a boat to move downstream on a 
river than it is for it to go upstream. This is because of the moving 


water. 


EXAMPLE 
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Multiply both sides of the 
first equation by 3. 


A motorboat went 18 km downstream in 1 hour. 
The return trip took 3 hours. 
Find the rate of the flowing water. 


= — Pee 
water moves—-- —_——"—,- water moves———_———- 
boat moves——> — boat moves——— 
Let x = rate of the boat in still water. 
Let y = rate of the flowing water. 
rate xX time = Distance 
Downwwem [vey [1 | i + weayen 
“upstem x=») 3 | t— super 


a 
3x — 3y = 18 Simplify the equations. 


3x + 3y = 34 
3x — 3y = 18 
Now use one of 


your original equa- se ea 1 
124+ y= 18 
Me's 
Answer: The water was flowing at 6 km/h. 
Check: downstream rate: upstream rate: 
x+ty=124+6=18 x—-y=12-6=6 
or Il8kmin1 hour or 6km in | hour 


or 18km in3 hours 


1/4 Written Exercises /M)/ M1 /M1/ V/V / / / M/ / / / f/f / fa 


1. A motorboat can go 12 kilometers downstream in 2 hours. 
The return trip takes 3 hours. 
Find the speed of the boat in still water. 5 km/hr 


2. A motorboat can go 30 kilometers downstream in 3 hours. 
The return trip takes 5 hours. 
Find the speed of the boat in still water. 8 km/hr 


Aircraft problems are like motorboat problems. Flying with the wind is easier 
than flying into the wind. 


3. An airplane takes 3 hr flying 1200 km into the wind. 
With the same wind, the return trip takes 2 hr. 
What is the speed of the wind? 100 km/hr 


Let x = airplane’s rate with no wind. 
Let y = the wind speed. 


rate x time = Distance 


4, Look at the cartoon below. 


Let x = speed of bird if there were no wind. 
Let y = speed of wind. 


a. Is x — y a positive number or a negative number? negative 


b. What would the cartoon be like if x — y = 0? The bird would remain 
in one place. 


B.C. by permission of John Hart and Field Enterprises, Inc. 
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SER CORNER 


Polls and Surveys 


We have all heard advertising claims like 
this one: 


“The results of a test by an independent 
laboratory show that 60% of Glisten users 
have fewer cavities.” 


Can you believe the claim? Not all polls. surveys. and tests are done 
in valid ways. Some results. therefore, are worthless. Here is how the 
tests for Glisten toothpaste might have been conducted. 


( The Tesr- 
_ Have 10 people keep count of their cavities for six months. 
Have them switch to Glisten for six months and count their cavities. 


| The Results 

Test 1 | 6 people have the same number of cavities. 

| 2 people have fewer cavities with Glisten. 
2 people have more cavities with Glisten. 


The Report 
File the report in the wastebasket and start over again! 


The Test 
Conduct the same test as Test 1, with 10 different people. 


The Results 

3 people have the same number of cavities. 
6 people have fewer cavities. 

1 person has more cavities. 


Test 2 


| The Report 
| “60% of Glisten users have fewer cavities.” 
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The Moral of the Story 

The chances are very good that if you keep testing groups of only 10 
people, sooner or later you will find a test group with results favorable 
for Glisten toothpaste. This is true, even if Glisten is worthless. If the 
test group has a large number of people, however, Glisten is unlikely 
to show up better unless it really is better. 


The importance of large numbers for accurate results also applies to 
political polls and surveys. 


Results 


60% of the population | 60% of the population 
favors Chung. favors Chung. 


Worthless claim! 
Only 10 people were polled. 


Of course, companies that take nationwide polls must consider the whole 
country, different age groups, and so on. 


Claim 


Try this experiment. 


Toss ten coins in the air. Let each “head” be a vote for Glisten tooth- 
paste. Each “tail” can then be a vote against Glisten. How many times 
do you have to toss the ten coins until Glisten scores 7 out of 10 votes? 
(Have you ever heard the claim, “Seven out of 10 doctors recom- 
Mend... /) 


6 people favor Chung | 6000 people favor Chung 
4 people favor Bryant | 4000 people favor Bryant 


Valuable claim. 
A total of 10,000 
people were polled. 
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'/, Reviewing the Chapter '/4)/4)/4)/4)/8)/4/ 4/4 


Solve by the graphing method. (See pp. 236-239.) Check student's graphs. 


oS x4 2 7 ee eRe ee 3 ye et 5 
yao 1) jee dle ye x le 
a 3x +a = 0 Set yy SS SZ Gy =4x 41 
i ies 2 : 
Pee 5 Wee ee y Se yi 
Find the slope of the line whose equation is given. (See pp. 240-243.) 
fae 969 8 y= —-x+3-1 Byasxt4t 
10. y + 2x =0-2 lt, y—x=91 i See Ae 
l 1 
13. 5x +y =4-5 la = y= 112 Bo) a ae 
Tell whether the equations share one solution pair, no solution pair, or all 
solution pairs. (See pp. 240-243.) 
16. y = 4x Wey = x4 13) ye =3 
f= 4x + 3° Nee See 8 = eae 
Wy—ix=2 2, 20. y—6x =2_ 21 y+t2x=6) 
y+2= —7x y=6x+5__ Vy =O 2x 
Solve by the substitution method. (See pp. 244-245.) 
ee y = 3x 23. = ae 24. y=2x4+1 
xty=128 ) re 3x + y =6"" 3) 
Pox — jy = 0 26; 3x | 27. Vo ax = 5 
pate = 2) 1° ee Se 5x +0) = lena 
Solve by the addition method. (See pp. 246-249.) 
28. 2x i _4) Zo, — 3X SS 30. x +4y = 16 (8, 2) 
x—-y=6 3x + yp=l7 —x +3y= —2 
31 x 4+ 3y = een 32. —7x —3y = way = Soy xX ty = 2 ey 
—2x —3y =5 Ox EP Sy 95 —3x +2y= —-l 
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O/T) / MMT) A) MY) A A) A) A) ss s/s / 


Solve by the subtraction method. (See pp. 246-249.) 


34.x +2y=7 35.028) — a 36. 2x — y=8 
yl a jy Ix +2y = 14 © 4) 
Six — = ss 3380-2) 39. 4x -—3y = 1 
2x —y=5 ee 3x + 2y = —6 aoa 6x —3y =3 1" 9) 
Solve. (See pp. 244-249, 254-255.) 
40. 2x + 3y = 12 41. 5x —2y=11 42. 3x +4 = 1 
Dey dope eet oo iy = es 6x 415) =e 
43. 3x —2y =0 (-2, -3) 44. 3x -—4yv= -1 ye 45. 9x — 2y = —3 (1, 6) 
ee ee 5 ey = cee Sep Sy 
46. 5x + 2y =9 (3, -3) 47. 2x —3y=9 (9, 3) 48. 4x + 5y = 14 (1, 2) 
—5x — 6y = 3 4x —5y =2) —12x + 3y = —6 
Solve. Use two variables and two equations. (See pp. 250-253, 256-257.) 
49. The sum of two numbers is 14. 50. One number is 10 more than another. 
Their difference is 16. The sum of the two numbers is 6. 
Find the numbers. 15, -1 Find the numbers. 8, —2 


51. The difference of two numbers is 4. 52. One number is 6 less than another. 
One number is 3 times the other. The sum of the two numbers is zero. 
Find the numbers. 6, 2 Find the numbers. 3, -3 


53. One pizza and 4 root beers cost $3.40. 
Two pizzas and 6 root beers cost $6.10. 
How much does each item cost? pizza: $2.00; root beer: $.35 


54. Three albums and 2 tapes cost $36. 
Four albums and | tape cost $33. 
How much does each item cost? album: $6.00; tape: $9.00 


55. One adult ticket and 3 student tickets cost $6.50. 
Three adult tickets and 2 student tickets cost $9.00. 
How much does each kind of ticket cost? adult: $2.00; student: $1.50 


56. Two milkshakes and | banana split cost $2.25. 


Three milkshakes and 2 banana splits cost $3.85. 
How much does each item cost? milkshake: $.65; banana split: $.95 


A permission-to-reproduce chapter test can be found on page T18. 263 


Cumulative Review 


Solve. 


el = 27 16 
4, Ja = —56 -8 
7. 5a — 8a = 18 -6 
10. 3¢ — 4) =7 6 


Simplify. 
13. a(7a)(—2b) -—14a’b 


16. (2x — 3) — (x oc!) 
19. (67 — We toe i a 
2 3a*b : 

Pan 
Multiply. 


25. (m2n)* min? 


28. (x oe + 9) 
ix ic 

31. (5x — 8)(5 8 
Ox Nest 


Factor. 


34. x2 — 4x x(x -— 4)35, 2" — 6m 36. a? 


Bex’ + 6x +8 
(x + 4)(x + 2) 


42. —_ == [5 
Mires Z(rae 5) 


Draw the graph of the equation. Check student's graphs. 
48. 2x +y=0 


464. y=x+4 


5x +y = 14 (2, 4) 


43.5a° = a—6 
(a + 2)(a — 3) 


47.x+y= —-3 


4.x? — 


6x + y = 23 (4. -1) 


4 
(x + y)(x — y) 


295 24 S56 ee 
5. 45-—-9=7 4 6. 207 42 3) 80 
87x + 12 =9x 6 9. Illy — § S11 
Il. 2x 4+3=4 -—12 12. —x +4=23% 48-1 
. 1(—x? — il : =! 
14. 7(-—x a apes 15 (m + 2) + Gm — ) 
= = 2eas 2 
17. (n + 4) (31 - 2) 18. (3a 4a) + ; (a yet} 
20. 3m —n = (ee + 9) gts 2x* — | (ta? +2) 
nen 2 
aque a 94, 2 ee 
—4n? x 
26. x(4 3) 4x? + 3 Die 2— 2y + 4). 
(4x + 3) 4x3 + 3x aa ane 
29. (m + 23m + 1) 30. Oe Ona 
S22 4y)(3 33. (2m — 3n)(5 
Sadia ean (ommeNaareeen 
9a? — 
m(m — 3) (Made oy ay oe eta 
39. a2? + 4 40. m? — 12 41. x? — 
oe if stop ia Es 3)(m + 4) ‘ +38 


45. 16a? — 9b? 
(4a + 3b)(4a — 35) 


49. 2k = y=4 


52. fe = 


34 
a (=232) 


Here’s what you'll learn in this chapter: 


1. To use factoring to simplify fractions. 

2. To solve word problems involving ratios and 
proportions. 

3. To add, subtract, multiply, and divide fractions. 

. To solve equations with fractions. 

5. To solve work problems. 


pS 


Chapter 9 


ions 


sie 
GQ 


; 


Working With 
Fract 


@ 1°Fractions in Algebra Dee 


Working with fractions in algebra is like working with fractions in 
arithmetic. You already know that fractions can be used to express 
division. 


In Algebra 
2 <——— Numerator 


In Arithmetic 


5 _—— Numerator 


6 
~——Denominator 


Y —___Penominator 


The denominator cannot be 0. 
y #9 


You can simplify a fraction by dividing both its numerator and de- 
nominator by the same number. Keep in mind that when you simplify 
a fraction, you do not find a new number. You just find a simpler way 
of writing it. 


Both numerator and denominator 
are divided by 4. 


Study a few more examples. Watch the signs. 
—1 1 


= ee al l 
EXAMPLE 1 = 74 = = 
WD ed xe 2 2 a 
|| 2 
ame ne 
Avg vane | \ positive + negative = negative 
EXAMPLE 2 2505. 250 ae) Ieee 
=o | —5 


EXAMPLE 3 


cat 
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negative + positive = negative 


negative + negative = positive 


—2y dy 


i 
p 


i 
5 


V/4 Classroom Practice V/A /M)/M/ M/ M/ 40 / MT / 0/4 / Mt / M0 / M0) M/W As 


Simplify. 


4xy -y 
Cee 
y 8xy? y 


| 8x 2x Dae 


a} 
"ab b 

24r25 4 
" 24253 s? 


"/4 Written Exercises 0/M/M0/M1/ MY / M/ / / / / / f/f // /& 


Simplify. 


Reel! = 


15 


oy 


11. 


16. 


21. 


Ta 
Wab2c 4b*e 


26. 


125a2b3c 
—25a%bc? 


B 31. 


121ab2c3 
—1la2b? 


35. 


A fraction has no meaning if the denominator is zero. State the value of x for 
which the fraction has no meaning. 


39, | 9 
Xx 


3xy 


Paste EN 
Q1r? 3r 


5x2y 


Tye seal) 


1Ox?y 2x2 
25y2 Sy 


—76xy?z3 Ay?z? 


14. — 9st 3t 


12rst? #2 


"14472537 12rs* 


NOsene 17x 


"= 18x2y3z 3yz 


Wy 312 12y 


30. 19y2z4 19t 


—21x?yz> xz 
ges ov 
~24a%b?c2 9, 
* 168a2b38c 76 


§ 2- Simplifying Fractions DS 


Fractions having several terms in the numerator or denominator can 
often be simplified too. 


4x —8 Ax —2) 


WARNING! In examples like these, be sure to write out the factors 
first. 


] 
Bye aot Witse SD) =D 
fea} opted 
8 B 2 


2 


7 Pe 
8 I 
] 


Here are a few more examples to study. 


eo (x — 3) 


(OE 42 222 ees 
EXAMPLE ar («= 3) 
l 
xX (a= 3) Divide the numerator and 
= 7 ey 5) denominator by (x — 3) 
l 
Boe 
se. 
Mave, ~~? =— 2-3 
(5 a 
os 
i tes 
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/4 Classroom Practice '/MN/M/Mi/ M1) / M/A / M0) M/S 4s 


Simplify. 

pee a: pe Pee Se) 
3a a ee ' 2y—8 2 
2 = heen qa —4 

5, xe +x 6 a eee a 7] 
ener Nia ye re 

9, For what values of x does the fraction 5 

ae 


ery x + 1 
8 yee tltene ce 
; ye 

x 
x —- 3 


have no meaning? 2, —2 


"/4 Written Exercises 0/1 /M/ / M/ M/ | Y/Y / t/t / t/t /@/ /& 


Veli) — 3 Sie? 


if = 6 


Ls 


Simplify. 
l — 1 a 
A 1. oats 2 a xX ll 2 3p + 3g 3 4. 2a Day, 
BEG a 8 2x —2 2 Tp +7q 7 2a+2bats 

5 2b x Z a+l , - 3y 1 g 6a + 6b 9 
yt Te a * 10m ho ae 3 
2p aa 9y* — 6y 9a + 9b 
2c+6 2 a? — 2x+10 94 x? — y? 

9, ——_ —> : +2 ee ae), 
ae ee 755 tse ey 
a a 3 2xy — 6 Ix — 4 

(pee SE see SO 
n4+3n yo @ y2—3y Y ] — 2y 
5k + 10 (m — 4)? 6u + 6v g? — hh 

WN oe ee 18, ——__~ 19. ——; 20. 2———— 

2 ~=9 _jm-4 2.2 6 : = gth 
Cae 3m — 127 = io ee 5g — 5h 2+" 

Pipe ey OXY 5g OX ee eee 
3xy? + 6x7y ay [=e By : — xP 4g ee 
2x? — 50 ne = ah a 5 Vash 2 

fs sys: cae ea ae eee 3x"y 
2x + 10 Ag? — 4p2 2a - 2b 6x2y + 3xy? x 
2xt+y 
2—8x 415 x-3 ee a ee x? — 6x +8 
2S), Sie 99, X27 =X =O 
oe Dix Se Seekees xX? + 5x 46 * + 3 =e x27 —x 2, 
x +1 
2S As, Ss 2 Ro 
31. y Wy y-5 30. wf? +71+ 10 445 An Z ee SEO) 


2 _ 
aa 


z+6 
Zit 


B3-The-1 fact: Eee 


You know that | is a factor of every number, even though the factor 1 
is not written very often. 


2) a x= 1l+x a—1l1= l(a —1) 


You can also write —1 as a factor of every number. 


2 = —1(—2) x = —1(—x) a—l=-—l1(-—a+ 1) 
or a—1l=-—1(1 —a) 


Now see how useful this —1 factor can be in simplifying fractions. 


Se oe ee Ae 


b—a b—a —l(a — b) =| 1 


Tey ee = 
2a—2b 2a —b) 2(a — b) 2 2 


x 9 eg 3 + 3) (te D3) a 


= A pe ae 
2 oe = a) =I ‘ 


EXAMPLE 3 


'/4 Classroom Practice '/M/MY/ M/ M/ MY) MY) M/A) MS i 4s 


Complete. 
3 -7 —17 
Lae — 1 2) 2. it) 3. 17 = -1_2_) 
— 2x x+y xy 
Ae ey §. -—x-y=-l(C2) 6 -x+y=—-l(_2) 
—4 —1 —-2+ yon... 
Bae Ol? (a eB Va = (2 ee 
b-a -3-~x 2-x 
10. a@—b = —i(_?_) M3 Ho] 1-2.) 12-5 — 2S lees 
4-x? 


x+4 
Hi 


b — 2a 
ion b= =. 2.) 14. —x —4y = — 12) ee eee oe 


Lae 


"/4 Written Exercises 0/M0/ Ml /M7/ / / / / / / /  /// 4&4 


Write the expression with a factor of —1. 


A 1. —2x -—1(2x) 2. —3y —1(3y) 3. -—a—b-1(a+b) 4 —7 — 4x 
—1(7 + 4x) 
5. 2 — 3y -1(3y — 2) 6 6 — 5b -1(56 — 6) 7. 3 — 8m -1(8m —- 3) 8. oe Le 
sae 
9. 25 — v —1(v — 25) 10. 3 — x? -1(x? - 3) WI. —4 — y? -1(4 + y?) 12. a? — B 
—1(b? — a?) 
Simplify. 
_ pb ae, a = 
ik ee 1g = ay 156 a i 
b-—a 2—Cc yrx c—a 
l—a b— 1] m—n a—6 
17. —1 18. ——— -1 19, ——— - 20. —1 
a— 1 1—b n—m 6—a 
2 2 3b + 6 5x — 5 1~—b 
pig 2 ee ea a 4 ee 
—y-—x —b — 2a Sy — 5x 2b—-2, 
2 
oe = || We — Il | =r 1 a2 —9 
25. -a-1 26. -m—-1 27, —— -—~ 28. ———— 
26 l1—m We ES ae aa 
-a —-— 3 
2— Gye = 2a) —a—b 
29, = - 1 30, PO -y- 1 rs 32. 
ce — _ — 2x —& 
4 b 
pee 
8 — 4 5 —5 2. Ap = 
B 30 es oe 6 al T cea 2 35, 2 P 
me4+f—6 t+3 x° 43% —4 x44 14 — 2p 
Oe cas 
2679 = ro = Jr + le =A 8 34g 2 
8622 eee 37, ——___—_ _ - 38. ——___—__ 
G22 2 o= 3r 3 GE 57) 15 
a-3 


For more practice, see page 426. 


SELF-TEST 
Simplify. 
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W@ 4 - Ratio 


One way to compare numbers is by aratio. The ratio of two numbers 1s 
their quotient. We often write a ratio as a fraction. 


- 6 = 3 


8 4 Z 


The three ratios mean the same number. 


Suppose in your school there are 500 students and 25 teachers. You 
want to compare the number of students and teachers by a ratio in 
simplest form. 


ratio of students to teachers = number of students = 500 


number of teachers 25 


500. _ 
= 


There are 20 students 


for every I teacher, 
Thematio 1s 205te 1. 


'/4 Classroom Practice \/M/M0/M/ M/A Y/Y) M0) 8) A) MM i 4 


Give the ratios in simplest form. 


1. 12 centimeters to 16 centimeters. + 2. 40 grams to 25 grams 2 
3. 6 liters to 18 liters 1 4. 15 minutes to 60 minutes 1 
4 


5. A school has 506 students and 23 teachers. Find the ratio of students 


to teachers. 506 ., 22 
23 1 


6. In a small town last year, there were 20 births and 12 deaths. Find 
the ratio of births to deaths. <° or 2 


7. A recipe for cookies says to mix flour, sugar, and butter in a 3 to 2 
to ] ratio. What does this mean? 3 units flour to 2 units sugar to 1 unit butter 
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Give the ratios in simplest form. 


A 1. 25 centimeters to 40 centimeters 5 2. 30 millimeters to 20 millimeters 3 
8 2 
3. 20 minutes to 48 minutes _5_ 4. 4 months to 12 months 1 
12 3 
5. 12 buckets to 16 buckets 3 6. 6 parts to 4 parts 3 
4 2 


7. One part of cement is mixed with two 
parts of sand in order to make concrete. 
What is the ratio of sand to cement? 2 


8. A school has 2000 students and 80 teachers. What is the ratio of 
students to teachers? -25 
1 


9. The Rams won 8 games and lost 6 games last season. What is the 
ratio of wins to losses? 4 
3 


10. A school has 2000 students. 1200 students are girls. What is the 
ratio of boys to girls? 2 : 
3 


11. A basketball team plays 18 games and loses only 4. What is the 


ratio of wins to losses? 7 
2 


12. a. The slope of a line is the ratio of its 
fo Wi 
rise run 


b. The slope of the line shown is _?_. 3 
5 


Write the ratio using the same units. Give the ratio in simplest form. 


30 min _ 1 min be 
120 min 4min 4 


Sample 30 minutes to 2 hours = 


2 hours = 120 minutes 


30min _1 
; 180 min 6 
B13. 1 meter to 1 centimeter 100 cm _ 100 14. 30 minutes to 3 hours 
1cm 1 
15. 3 years to 3 months 36 months _ 12 16. 60 cents to 1 dollar 69° _ 3 
3 months 1 100¢ 5 
17. 50 centimeters to 3 meters 50cm _ 1 18. 400 meters to 1 kilometer 
300 cm 6 400m _ 2 
1000m_ 5 


ZI5 


@5- Problems Involving Ratio De 


If you know that the ratio of two numbers is 2 to 3, you can represent 
these numbers by 2x and 3x. 


2x _ 2 Riiclol 0 10 Ge Reno Of ies 
3x 3 


Now let’s use this idea in solving some problems. 


EXAMPLE 1 


EXAMPLE 2 
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The ratio of girls to boys in a club is 5 to 4. 
There are 45 members in all. 
How many are girls? How many are boys? 


Let 5x = number of girls, 4x = number of boys. 


number of girls + number of boys = 45 


5X + 4x = 45 
9x = 45 
— 5) 
Answer: Number Of girls 151 =) =) 
Number of boys = 4x =4-5 = 20 
BS 
heck: —=-— // 25+20=45 // 
ies A a fl Y 


The ratio of tin to copper in a metal mixture is 3 to 5. 
We need to make 400 kg of the mixture. 
How much of each metal should be used? 


Let 3x = kg of tin, 5x = kg of copper. 
kg of tin + kg of copper = 400 


3X + x = 400 
8x = 400 
a 50 


Answer: AMOUnt Of tin = 3x = 3750 = 150 eee 
Amount Of copper = 5% = 9 90 = 920) eee 250 ee 
150 2 3 


Chega = = = / 
ec ===! 150 + 250 = 400 , 


"/4 Written Exercises 0/0 /M0/M)/ M/ / / / / / /  //f/ 4 


A 


1. There are 28 people at a party. Enea 
The ratio of boys to girls is 4 to 3. a 
How many boys are there? 16 boys pe | pe il 

‘ es : 
ae 

2. A team played 90 games. Se 


11. 


. A baseball pitcher pitched 35 games. 


. A large bookstore took in $3,000,000 in sales last year. 


. An 80-meter cable is cut into two pieces. 


The ratio of wins to losses was 5 to 4. 


How many games did they lose? 
40 games 


The ratio of wins to losses was 3 to 2. 


How many games did he win? 
21 games 


The ratio of book sales to other sales was 3 to 2. 


How much money in book sales did the store take in? 
$1,800,000 


The lengths of the pieces have a ratio of 11 to 5. 
How long is the shorter piece? 25 m 


. In a concrete mixture, the ratio of sand to cement is 2 to 1. 


How much cement is needed to make 30 cubic meters of concrete? 
10 cubic meters 


. Pat pays 20 cents out of every dollar of her income in taxes. 


Her yearly income is $10,000. 
How much does she have left after taxes? $8,000 


. The ratio of fruit juice to ginger ale in a punch is 2 to 3. 


How much ginger ale is needed to make 25 liters of punch? 15 L 


. In a certain salad dressing, the ratio of vinegar to oil is 4 to 3. 


How much of each is in 735 milliliters of dressing? 420 mL vinegar; 315 mL oil 


. One town had $54,000 to spend on streets, parks, and the library. 


The money was divided in the ratio of 4 to 3 to 2. 


How much money did each get? 
$24,000 for streets; $18,000 for parks; $12,000 for library 


Three people in an election split the vote in the ratio 5 to 4 to 2. 
The number of votes cast was 55,110. 

How many votes did each person receive? 

25,050 votes; 20,040 votes; 10,020 votes 
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@ 6° Proportion 


A proportion is a statement that two ratios are equal. 


2 
6 2 


Note what happens in the proportion if you cross-multiply. 


ie ae: ae en 


The products are the same! 


If you know three of the four numbers in a proportion, you can use 
cross-multiplication to find the fourth number. 


5 30 St: 
EXAMPLE 1 Ge Check: 2 = 
5x = 4:30 5 30 
ee 5 
4 ¥ 
EXAMPLE 2 ae Check: 
2x3 =]=ole I) 
6x = 5x +5 
OX == Sy =] 5x 4+ 5 = 5x 
Ye 


"/4 Classroom Practice \/M7/Ml/M/ M/ / Mt) / MT / M/s 


Solve. 
4 x a 16 Bo 9 5 a 
1. —S_ SS ». SS SS .—c-calc co = 
i 9 2 Ds 2 apes 5 > ee 
| 2. 3x ly An 8 Sn D5 
= —— 69 == = ee ee ee eee 
6x 36 : 5) 5 : 7 ) 6 1 8 5 3 
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7 Written Exercises 0/ M/s a 


Solve. 

3 ee 2 6 8 2 10 5 
| ae) 22 2ee7 5 oe ae 4. ee eG 
2 1S : x 6 a 10 
cee 2x _ 4 6 _ 48 3a _ 15 

se ages 6. a 1 =e ee! = ae 
2 6 1 l | x 2 5 
3a 12 is 3a abe 8 4r 3 
9, — =— 2 10. — =— 4 11. —==— 10 12, —=-— 1 
5 10 5 4 5 25 8 6 
by 2 Sake i, 15, 2-42-15 
4 5 5—x 3 a+ 1 y 
4 5 x—1 x41 cee J 3 
(ee GL i ae =e 2 
x 3 3 2) fs 3 p 
2 — 2 _ 

19, ae : =A 2, 2+ ae 21: elt 2 Ee 
4 8 y—2 3 8n 4 
x+3 x41 yt2 y-l a+4 a+6 

22. = 7 = = 
5 4 9 18 a 6 4 
2x +3 3 3a —4 2a 5m+2 m-—1 
Ue SSS 06. Se eee om + 4 
4x 4 ] 2 Ae 3 2 
a TS eae 
x= 2) 1 PSE ys 
31 = SE 72 32 eee 
“ae: x+8 as S n 


34. You can find the height of the cliff in the 
drawing by using this proportion. 


height of cliff length of cliff’s shadow 
height of pole —_ length of pole’s shadow 


Find the height of the cliff. $9 m 


§ 7- Applying Proportions 


Proportions give an easy way to solve many real-life problems. 


EXAMPLE 1 One large apartment house has 170 apartments. 
Sixty tenants were surveyed. 

Forty-two said they had at least one pet. 
About how many of the tenants have pets 

(if the ratio of the survey holds true)? 


60x = 42-170 
60x = 7140 
OSs = 7140 
60 
x — 119 
Answer: About 119 tenants 


EXAMPLE 2 — One family drinks 14 liters of milk in one week. 
They usually drink milk at the same rate. 
How many liters of milk does this family drink in 10 days? 


Answer: 20 liters 
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EXAMPLE 3 __ The recipe below serves 8 people. 
How much ginger ale will be needed to serve 20 people? 


How much sherbet will be needed to serve 20 people? 


PARTY PUNCH 


© cups ginger ale 
3 cups Hes 


fresh fruit, if desired 


: ye 
Ginger Ale: Te 
8x — 120 
= 15 
Answer: 


Number of People Ginger Ale 
ae 


i 


8 3 

Sherbet 50 = y 
8y = 60 
ea 
2 


15 cups of ginger ale and 13 cups of sherbet 


V/A Written Exercises 0/M0/M0/ M/ M/A) | Y/Y / Y/Y) i) t/t /M/ 4 


. Three cans of cat food cost 93¢. 
Five cans will cost how much? $1.55 


2. Six oranges cost 50¢. 
How much will 9 oranges cost? $.75 


3. Four bottles of ginger ale cost 90¢. 
How much will 10 bottles cost? $2.25 » 


4. Three loaves of bread cost $1.35. 
How much will 5 loaves cost? $2.25 


5. An airplane can fly 1500 km in 2 hours. 


How long would it take to fly 3750 km? 


5 hours 


6. A metal pipe 200 cm long is 5 kg. 
How much is a piece 80 cm long? 2 kg 


CRomer [6 


281 


7. A face cream contains 90 g of glycerine in each 240 g of cream. 
How many grams of glycerine in 56 g of cream? 219 


[ Gnseine [9s [7 


8. A pump can empty a 1500-liter tank in 45 minutes. 
How long will it take to empty a 1000-liter tank? 30 minutes 


9. A photograph measures 20 cm by 15 cm. 
It is enlarged so that the larger measure is 28 cm. 
What does the shorter measure become? 21 em 


56g 


go = 
= 


To 


10. Dr. Denis drove 100 km on 12 L of gasoline. 
How many liters will she use to drive 25 km? 3L 


11. A map is drawn so that 5cm represents 2 km. 
On the map, two towns measure 20 cm apart. 
Find the actual distance between the towns. 8 km 


12. A car worth $3600 is taxed $201. 
At that rate, what is the tax on a car worth $2400? $134 


13. A telephone pole casts a shadow of 1500 cm. 
A girl who is 150 cm tall is standing nearby. 
Her shadow is 125 cm long. 

How tall is the telephone pole? 1,800 cm 


Girl Telephone Pole 


450 om 1500’cm 


Height of object 


Length of shadow 


14. A man 180 cm tall casts a shadow 150 cm long. 
The shadow of a flagpole is 1050 cm long. 
How tall is the flagpole? 1260 cm 
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B 15. The tax on the Reids’ apartment is $1200 a year. 
Last year they sold the apartment. 
They had owned it only 3 months of the year. 
How much tax must they pay on the apartment for that year? $300 


16. The annual tax on the Carey home is $1452. 
On October | the Careys sold the house to the Robinsons. 
How much tax must the Careys pay for that year? $1089 


17. The Addisons want to put an addition onto their house. 
Their neighbors” addition cost $1620 for an area of 12 m?. 
The Addisons want to add about 20 m’. 
About how much money should the Addisons expect to pay? $2700 


''D Like A PERMIT TO 
PUT AN ADDITION ON 


VERY WELL, ... THERE 


FERMITS \ 
UNLIMITED \ 
OM 


B.C. by permission of John Hart and Field Enterprises, Inc. 


For more practice, see page 426. 


SELF-TEST 


Solve. 


1. A 65-centimeter string is cut into two pieces. 
The lengths of the pieces have a ratio of 3 to 2. 
How long is each piece? 39 cm and 26 cm 


a 3 6 a+2 5 
ae _ === 8 4, ——_—_ = — 3 
aa a Ss a 3 


6. Daryl drove 75 km on 9 L of gasoline. 
How far can he drive on 12 L of gasoline? 100 km 


. A pump can fill a 900-liter tank in 30 minutes. 
How long will it take to fill a 1200-liter tank? 4° minutes 
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lH 8 - Multiplying Fractions Mn 


You can multiply fractions in algebra in the same way as arithmetic. 


| In Arithmetic In Algebra 
p24 2-4 _ 8) 3.x _ Bex _ 3x 
|} 3 5 3:5 Paes y 4+y 4y 


Sometimes you can simplify the product of two fractions. 


2 


EXAMPLE 1 +: 
Xx 


eee ae (yt SAT = 5) 


EXAMPLE 2 = —__——_— 
r—s 5 3(r — 5) 
rts 
~ 3 
a* — | 6 6(a* — 1) 
EXAMPLE 3 : = 


2 a GR 
_ 6(a + Ifa — 1) 
~ 2+6(a — 1) 


eel 
2 


Y/4 Classroom Practice '/M/M0/M/ / 4/0 / M0 / M0)  / M0 / MT / MT) MA) As 


Simplify. 
3 3 9 a_b ab x 2x 2x? 2a | 4 
(yee Dee era RECS CES Nees ee 
5 4 20 Oe > 3 nl 3 4a 6 
(ee ae nm 6. 4 l C1 a® — h? a 
Se a age ee ; i Uy ‘ 2 
i9 20 20 0 be a rm aS oe  ¢o 
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Simplify. 
ela 1 ee 2 4°38 x Xe 
Bey aw 5B 40 3s 2 3 ae 
as pel iL Gao eee 
ny Oi araae weer, = 055 5 ae 
9 Cony oy 10 Sa 6b? 1 4x 3 4 16x? 15 12x? 
sy oe "352 gz 197°" By Bxy 2? ‘5 42 ¥ 
3B 9r 14rs 14 x? Sxy 5,2 3a? 20b 522 PE Go 
"Ts 3r “oy ge 4 125? 46 5a® 6a2 54 
17 Sex 2 ae Ng 2,3x—12x-4 5 de 
"7 6 205° 4° “Ses - = 3 4 IR ee 25 
5 20 
7, Lae En: jp ge el 93, 2b, 2°" 
en 5 a iD ey xy 24 — 2 “ab? 
ab — b 
Se oe ae Pes: a@—b? 5 a+b x? ite 12 
24. = 25. 26. : 
x+2 36 4 : 10 a—b 2 4 x—1 
3% 4 3 
2 ne So—3 4 6 MESS: 
27, 2 & yh, 29. 
4 r—2 2 6 l—x x?—4 18 
al 
Maj ey yy U8, 7 ne ae 
DX? =o a7 ; 14 x—3 2 
32 2 Pe. 33 x S35 -— 10 4 2x — 10 
SP a eee are) = 1 
x°+x-—-2 * 
34. 2Za—4_2a+44 35 3x —9, x+2 x+2 
3a+6 a—2 3 = 3 Bye 
a Soa ne 
36. at eee q7, 2 eee 
a a—l 3 l—n 
Vi elo yy 4-—2x l-x 2 
Sg ay 2). 4 2 a ee 
C 40, 23x .x+1__ 3 Al m? — | m+m—6 m-2 
x? —2x -~-3 x—1] *7-3 "m2 44m+3 m2+m—2 +2 
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M9 - Dividing Fractions ie 


The numbers 2 and $ are called reciprocals because when they are 
multiplied, the result is 1. The numbers S and $ are reciprocals also. 


Dividing by a number is the same as multiplying by its reciprocal. 


f In Arithmetic In Algebra 
2 3 a Se 
ee ees. 
EXAMPLE1 2+2=-~4.4 
3x 4 BX 06 
acs 
3x? 
EXAMPLE 2 ee eee ee 


yo SS sete || Je ] 
5 ] 


ee y 


Sometimes you'll notice the same factors in the numerator and in the 
denominator. 


3 2 3 
EXAMPLE 3 = re ae 4. 


So see 
mee ae 4 
Be xe 
ax 
3 
meeper 4 +30.) _ tts t—5 
ee l 
a t+ 3 _f£—5 
(¢+5\t—5) 1 
_ (+ 30-5) 
iG es) 
ee 
t+5 
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Simplify. 


2X Sx Ss 


. 32 = Oy2 ax? 


pe 
Cee 
Dy? 
= + 71x*y 
3y? 
zee 


b2 bh ab 
7 3 
os a 
ae 
vo 


c? Cc 
BB & 
x2 — y2 
8. — 
8 


"/4 Written Exercises 0/M0/ M1 / M0 / M1 / M/A) / T/T / / / / ft / /& 


y—6 


Simplify. 
Bey ets) gel Ae 4a ae” ee 
6° 32 2° 4 | 5 6s 25 
5 24°. fae Sr, I5r? 33 2. 8m 21m g 3km | jgp2 _m_ 
' 5b2° «10b ab 1272 ° 653 6t?r 71a 8 48k 
6 a (x)= xy (ab)? ab a—-b a-—bgs 
_— 66 10. eal + 2ab > 12 + = 
Beh ab : 4 8 7 ba 
i hee x — 3 4 2 
3. 2 +24 US 15 5+ 6. a 
2 9x -—9 ated 3x + 3 
4 a 5 
6 3 2 a2—b? a—b me | 
aaa Fea i > 2a + 2619 5 -~(a—1)1 
x? ; x +1 x* — 16 . x+4 1 : l r-7 
20. = goat es el eee er a 
6 2 2 _ 16 4 Gy Oe cy |S 
es aia eta 
a’ —9 a—3 2x 2x? — 2x 3y —9 3y3+ 6 
a— 3 x7 —- 5x + 4 5 
Sees 2y- — 10y + 12 
6 ap b—a “5, me 2y +4 om a eS ae 
"dab Baz ib PE a 36 — uw? * 6u + w?, 
zy 7Ju+6 
fi, = Gd = 20 h? + — 6 foe 
Ga 9 2 ee “We lh 15. ee 
a PS ae ey a yp Sh Is ee 
oo eee ee, a ee An 
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@ 10° Add, Subtract—Same Denominators Bi 


In arithmetic, when the denominators of two fractions are the same, the 
fractions can be added or subtracted easily. This is true in algebra also. 


ae | 
In Arithmetic In Algebra 
ee es ee 
Fpl eo ee ene a 
se, Cres SR as” eh ume 
| 5 5 5 5 y y eee 
5 6 525 6 11 
XAMPLE 1 ee signed 
: Dg oes 2a 2a 
EXAMPLE 2 2r 2u_ _ 2r — 2u 
r—u r—u et 
_ ar) 
7 r—~- ll 


3¢ 7FT—2t 3t-—(7 — 22t) 
EXAMPLE 3 as = 


je 7] 
Be careful. Do 
= Bi ee not write this: 
7 
7 St — 7 
— 7 


'/4 Classroom Practice \/M/M0/M/ M/ / M0 / M/A) Y/Y) / M/A 


Simplify. 

a 49 bie xX 4x > 5 2 2x 3x 5x 
1.=—+— ee 3 ——-—= 4,.—+4+— = 
gt 38 5 Te 5 a aa 7 ie 7 

5 y 4y —3y 2 3 7 m 9m 2m 8 2 a 
eo “4, 7 ve a ae "Sk 5k OK 2G 9 66 © 

Ty y 10 Ox 5x 2% x47 R 5a hs El 

yt yt fe eee "43 13 i: 8 

6y 8x 3x +7 atl 
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Simplify. 
4 Beg 4x 3X 7x 
he a 2. 2% {ae 
BORE 5 1 5 5 
8n 2n 2n a 4a 3 
| SS Set 6. = = 
: 9 9 3 8 8 8 
4y ly 8p SP p 
_ — - — = 10; 
ae Bae a oon 
1 eee alee ga 
y y Y a a 
3 2 5 7 
M7. 18. 
ea) Ge peas 0 se) 
2, 4 > _ 1 9, 2 
a+3 a+3 a+3 xe fy) 
4 
Pores a, Xt 
v—-4 v—-4 3xy 
16, 2X X42 2x-259 2c+1 _ 
x4+2 x42 x+2 Tc 


11. 


15. = 
3 


@ 4 20 
dab ath 
ab 


27 Ss 
1 

ral 2 e 

y 2 4ab 


to 
—-2c+4 28. 
7¢ 


SW + 2 ae 
w+ 3 w+ 3 


Te 
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@ 11- Renaming Fractions ieee 


There are two basic ideas to use when renaming fractions. The first of 
these we have been using already in this chapter. 


1. You can divide both the numerator and denominator by the 
same number (except 0). 


2. You can multiply the numerator and denominator by the 
same number (except 0). 


9 
EXAMPLE 1 2 = Ti 5 was multiplied by 2 to get 10, 
: S0,3ai ltiplied by 2 t t 6 
_>_= O, ) . 
: if is multiplied by 2 to ge 
9 
EXAMPLE 2 2 =] a was multiplied by 4 to get 4a, 
3 12 
ar So, 3 is multiplied by 4 to get 12, 
EXAMPLE 3 


2 ? ir 6 
ae bee 3x was multiplied by 2x to get Ox", 
4: 
= ae So, 2 is multiplied by 2x to get 4x. 
x 
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Find the missing numerator. 


2 A ae fe ee: 
i= Se pa 3 es 4,2 22 
g 7 16 9 18 peor Dy ee 
7 ? 2 ? 5. ae ? 
SS = 28b a ne ._— = 2 
3a 12ab 4a Sab? ~~ qa a. 3x 3x2 


"/4 Written Exercises 0/0 /M0/M1/ I / 0/0) MY / /M/ / / / ft /@/ 


Find the missing numerator. 


a A 5 ae , Ae Hie ? 
see SS 2 2 SS SS .—- = — 16 .—-= — 3 
5 10 ae 5 20 a i 
Se “ 6 x ? ? g ? 
5.—-=— 4 —=— 3 —_= — 3 — = — 12 
ee 2 : 1 = ape 3 ‘ 
3x? 4 9 , oe) 
CEs = aes 10. 2£-— 8 fie =e 12 26 
on fae fo On eo BOE 
a 5 (2 2 2 4 9 
i, ee 14. 2=— 15 1552252 6. 2 2 Se 
foe ox ay ~ 1073), x Sa 10ab 
5 9 se? 2 9 | 9 
1 Seay ee 2p 19, = 8 i), a= 
x 3xy Aab n dum” 6r 24rs 
5. (2 fe 2 9 3 9 
5) en De. — — 3ab 23.032 Se SS = GF 
7 ee aa 35 3b2 ie 


A Stamp Connection 


In how many different ways can 4 


postage stamps be attached to each 
other? Here is one way. 19 ways 


@ 12° Add, Subtract—Different Denominators 


When you want to add or subtract fractions with different de- 

nominators, you will have to rename your fractions so that the de- 

nominators are the same. Let’s simplify a + rs 

Step 1: Find a new denominator which can 
be divided by 4 and 6. You can use 
es 


Step 2: Now rename your two fractions 
with the new denominator. 


SiG Ge abs 


Step 3: Find the sum. 
3n Ue 


yy 


In the addition above, you could use 4 x 6, or 24, for your new 
denominator, but 12 is a little easier. 


EXAMPLE 1 


EXAMPLE 2 


EXAMPLE 3 


4, 5b _ 44 5b 
2ab 2ab-—séa 
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Simplify. 
ee ales Xe gen yy 3y 4x XxX By 
A Le ay ta Se 7 aes 57 = a 
3 1 5 5 1 9 4 7 13 4 ] “4s 
eae eS oe ee eee 
? 2a a aq 2a be Ds 4x 4x 3y Dymeey 3a : 4q 12a 
on X 13x a 2a a 5 1 11 4 11 
SS ee ~_-+— = 16. —+ — =— 
a? amt a 7 21 oe aes Peleg os 
5 3 23 i 4 17 Bs Xx 7x ] ] 2 
St a 19, = pes ae era 
ee ( 4n 3n 8 8=9n 9n 8 12 24° Oy lS5y 45y 
1 6 ee 3 1] 34+4 4 i th sp oe 1 3 
22 ee 1p oe P 23. —+— 04 
5) eee) 4° q 4a ene wee a Dah ae 
2ab- 
2 1 4y+1 ] lL -3y=2 2D 3 2y + 3x 3 ] 
Dae ees 06 eee 7 aa gee 23 2 
3x 7 Gx ees De Sky 7a a eee be, 257 
e 2b? 
3x 2x x x Go Dae ae Wie 2x ] 3x 
B 29 —-=4=-7 ay, ek SS SE Bie =e 
y 4 3 6 4 oe D 5 78 
4 
3a a 2a 7at+3 eB 3x 5 2lca 6 5a de 
eS pe 34. — — — 
pe 3 a 3a 34 oi 2x a3 x 3x 6x De By a 6xy? 
20 — 5xy 
3ya 


For more practice, see page 427. 


SELF-TEST 


Find the missing numerator. 


Simplify. 


l 
5, — 
zt 
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@ (3 - More Difficult Fractions (Optional) a 


When the fractions you add or subtract have more than one term in 
their numerators, you have a few more steps to do. 


EXAMPLE 1 EXAMPLE 2 
ee? x +1 2a gq tog 
et nety 
Sic ey eaeles SD) N= 1) ee > 
oe =e aaa 
S(x + 2) + 3(x + 1) 2(2a — 1) — (a +3). 
~ = Ca as Be careful. Don’t be a —_——— 
ge a te eee tempted to do this: Ae, = 3 
- 15 da Be a 8 
_ 8x 4 13 aS eu 
IS 8 


i Classroom Practice VAM M/E as 


Complete. 3(x + 4) 2(x — 1) 2x +3 2(x + 1) 
ee ee | a > 2xe+3  X+15 Te 
ear eee 4 7 aa 
2(2a + 3) 5(a — 1) B(x + 1) 3(x + 2) 
20 a— | Q 2 x + 1 eee) ? y 
(a ee eee 4. ee ee 
5 2 10 10 3 5 15 IS 


5. Find the errors in the work below. 


2x + § Ph) 3(x — 3) 
Ce ll MS ies) 
St oa) 
12 i: 
= OX ce eee 
2 
oe Se) 


ra 12 12 
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Simplify. 
] 3 ile = || lee 3 3 a = I 
| as 2 x+7 2 a. Se Ak ee ee 
2. ee ae 6 9 18 6 412-7 
12 
7 es ee a9 ae 2X 44x — 15 Fw rei yey ae 
8) 5 15 4 5 12 4 8 8 
gh a-2 _ @ 32-3 8 gap So 4 3b - 3a 9 ee 3x 7x to 
4 12 8 2) 8 4 6 12 
eee. see ope ay 7 x—1 ,x+3 3x41 2 a—-5 ,a-—1 
een 7. ae = a5 + 4 7 3 se 6.5 aee 
6 
(i eae | T acealnistae yee 15, 2—* 4g 4y + 20 
5 3 5 5 5 
6 
iG) ee ee 99, 43a = 5a 3 Sa eeeeeal 
AVG 1671 6 ig 9 
10x +4 6x+4+2 2 » x+1,3x-—1 #1 3x-1 
21. 5 = 3 ae se ee 12x 6x 
a f 


f Horseplay 
; How many horses will each person get? 


? 
rn Floyd: 9 
4 Denise: 6 
Harriet: 2 
4 
(/ 
(} 
ff 
4, 
yy, 
{/ 
(} 
d 
Cd 
4 
(f 
y 
i 
y 
‘ 
() 
() cs oe SPSS 
*' ro ah Sap 1G: Pa ON Cory So 
Mohs? poss F7 


psy 
ss 


a we, 
Yer 
NY 
=~" 
RN eee 


XY 
Pe ty 


SSSSSER ED, 
Ron 
Q 


U <—s 
ane 
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@ 14 - Equations with Fractions ae 


Sometimes you'll want to solve equations with fractions in them. Let’s 
see how these equations can be solved. 


Deo. 16) 
2 ae 
Think about the left side | | 
first. Rename the fractions pie i 2x _ 10 
so that they have the same 6 6 
denominator. 
3x + 2x 
Siang (y 
6 
Now you have a proportion. 
5X All you have to do is to 
Ge = cross-multiply. 
5x = 60 
x= 12 
12 |2 
Check: a) 
ee 
6+ 4 10 
10 v 


It is easy to do just one step at a time, and simplify one side of the 


equation at a time. That way you can get a proportion which is not 
difficult to solve. 


2 3 a 3a 

EXAMPLES =+77 =- ots 
4 3 a a 20 3a 

T° Ws a He. 

443 _7 a+20< 53a 

10 n 4 2 
Je a7 2(a + 20) = 4(3a) 

108, 2a + 40 = 12a 

a0 40 = 10a 

n= 10 a= a 


It is always wise to check your answers. 
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Solve. 
A 3-3 =4 30 2 +5 = 13.42 3 + 3 = 612 
1.242 = 7 10 8 2-2 = 2, 4 aa 
10.2452 =76 u. £- Bas 0 i422 15 
3241-22 4, Bo 4 a2 52-343 
B Teen en 7, ==4 aE EG oy 
= 


# Diophantus was an ancient Greek mathematician. According to legend, this 


55D 


Py 

le 

203 d ¢ 
a 0 » £ a AG 
4 aa. MA Sp rons Qe” 


con 
a Oo Rey 


4 problem was written on his tombstone: 


HERE LIE THE REMAINS OF DIOPHANTUS. HE WAS A CHILD FOR 
ONE SIXTH OF HIS LIFE. AFTER ONE TWELFTH MORE, HE BE- 
CAME A MAN. AFTER ONE SEVENTH MORE, HE MARRIED. FIVE 
YEARS LATER HIS SON WAS BORN. THE SON LIVED HALF AS 
LONG AS HIS FATHER AND DIED FOUR YEARS BEFORE HIS 
FATHER. 


ch 


5FESSSSEDY, 
= Ay eS 
'’, 


Uy 
Sapp ssost jy 


tte 

OA ] GOO & iG: Sorry, = 

AAA 35 77 8 ore oxy oss a ~ 

WY OOo Oo BROS osel <I Say eS 


b 
U 
Ld 

() 


Y 
psy 
os AD eee 


@ 
} 


Seor<ss 


i, 


TIN 
tone 

Qy 

ese 


esos, —— 
x 
SS eS 


lo 
U cs 
oes 
Q SS 
Ors 


@ 15° Work Problems 


Suppose an office manager wants to figure how 
long it will take to get a report typed by two typists 
who work at different speeds. 


Suppose your mother helps you to paint a room 
and you wonder how long the job will take. 


Algebra can help solve both problems. 


Let’s consider the painting problem. 


EXAMPLE Ella and her mother plan to paint the living room. 
Ella thinks it would take her 10 hours alone. 
Her mother says she could do it herself in 5 hours. 
How long would it take them to do the job together? 


Hous needed) 10 | 5 |» 
l 


5 
Part done al i 
5 n 


in one hour 
Part Ella does | Part Mother does _ Part of job done 


in one hour in one hour ~ in one hour 
| ] _ | 
10 > 5 7 ‘ 
] OT coh 
10 ¥ 10° 7 
ee kk 
10 n 
3 | 


Look above in the chart. n represents the 
number of hours needed if they work to- 
gether. We’ve solved the problem. 


Answer: It will take them 32 hours working together. 
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A 1. Mr. Macy’s two grandchildren offer to paint his kitchen. 
Sandy thinks it would take her 10 hours alone. 


Meg says it would take her 15 hours alone. 
How long would the job take if they worked together? 6 hours 


Sandy | Meg | Together 
10 [> n 


2 
n 


Part done 
in one hour 


2. It would take Fran 3 hours to type the copy for the school paper. 
When Luis does it alone it takes 6 hours. 
How long would it take if they worked together? 2 hours 


Part done 
in one hour 


3. A chef at Harbor Restaurant needs 2 hours to make 15 pies. 
The assistant chef would need 4 hours. 
If they do the job together, how long will it take? 1 a hours 


Part done 19 
in one hour 2 


4. A pool can be filled by one pipe in 15 hours. 
A larger pipe can do it in 12 hours. 
How long will it take if both pipes are used? 6s hours 


Small Pipe | Large Pipe 
Hous needed| 6 7 [ 12? [n? 


Ws 2 
Part done 19 
in one hour 15 


9 _ 
n 
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5. Taddy and Rose deliver groceries for a neighborhood store. 


Today Taddy needs 4 hours to deliver the groceries alone. 22 hours 


Rose says it would take her 5 hours. 
i do the job together? 

How long would it take to do the job together rl 

ro 


Part done fe . 
inone hour | q° =" 


. Fred works on an assembly line in a factory. 


It takes him 20 minutes to complete one job alone. 
It takes his partner 30 minutes, working alone. 
How long would the job take if the two worked together? 12 minutes 


. Pete, Marcia, and Andrea have to type the company annual report. 


Pete thinks it would take him 10 hours, working alone. 

Andrea says it would take her 10 hours alone also. 

Marcia says she could do it in 8 hours. 

How long would the job take if they worked together? 3. hours 


Part done I 
in one hour se 


. Celia, Al, and Julio are going to decorate the gym. 


It would take Julio 3 hours, working alone. 
It would take Celia and Al each 4 hours, working alone. 
How long will the job take if they work together? 1 = hours 


Part done 19 1 9 1 9 1 9 
in one hour 4. 4 30 n- 


B 9. Judy Rogers needs 6 hours to 
correct some papers. When 
her assistant helps, the job is 
finished in 4 hours. How 
long would it take the assis- 
tant to work alone? 12 hours 


Part done 19 1 9 
in one hour 6 , 


Part done 21 01 21 
in one hour 710 = 6 


11. Working together, Maria and Chris can 
hang wallpaper in Maria’s kitchen in 4 
hours. Maria could do the job alone in 
6 hours. How long would it take Chris 
to do the job alone? 12 hours _ 


Part done 19 9 19 
in one hour 6 4 


C 12. The boss in the repair shop needs 6 hours to do a special repair job 
alone. Yesterday her assistant started helping her 2 hours after the 
job started. They finished the job 3 hours later. How long would it 
have taken the assistant to do the job alone? 18 hours 


B|- 


10. Frank can do a typing job in 
10 hours. When Paula helps 
him, it takes only 6 hours. If 
Paula did the job alone, how 


long would it take her? 
15 hours 


lar V1 
P| Porto 


| 


For more practice, see page 428. 
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@ 16 - Binomial Denominators (Optional) 


When you want to add or subtract fractions with more than one term in 
the denominator, there will probably be quite a few steps. 


Think: 1 must find a new denominator 
which is divisible by both x and x +4 2. 


EXAMPLE 1 ceo er er eG 
x x +2 


4(x + 2) on x(x + 2) will work. 
~ x(x +2) x(x 4+ 2) 
4(x + 2) + 3x 
a x(x + 2) 
4x +8 + 3x 
~ x(x + 2) 
-. 10a 8 
x(x + 2) 
Think: | must find a new denominator 
which is divisible by both a — 4 and 
EXAMPLE 2 2 gpd ge > ee ae earner 
a—4 a+2 
2(a + 2) 3(a — 4) 


~~ (a—4a+2)  (a—4)(a + 2) 
_ (a+ 2) + (a — 4) 


(a—=4A)(a 2) 
Behe SES NE 
(a— 4a + 2) 
= Sa — 8 
~ (a — 4)(a + 2) 
Think: | must find a new denominator 
which is divisible by both x — 3 and 
EXAMPLE 3 ee eee x +1. (x —3)\x + 1) will work. 
Xo 3 se Ze || 
S(x + 1) 4(x — 3) 


(x — 30x +1) (x = 3x +1) 
S(x + 1) — 4x — 3) 
(oO) 
— 5x+5-—4x% 4 12 
(x = 3x + I) 
= x +17 
(x — 3x + 1) 
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x2 + 10x - 21 5 4(a 


—54 
Simplify. e (6 + 3)(b — 3) "(x + 3)(x — 3) (a + b)(a — b) 
a 3 8k + 5 224 3 5(t + 2) ee 
ek ieee ee OS) eee 
-—3r —8a 
get _ LP ee) ge ee 
ayes ee a DES P= 8 
y2>+ 3y -— 12 ct 20 
6 VY + 3 — 2) c 5 (ce — 4)(e + 5) 7 x 
— 8. — 9, —— + 
yt3 y-—2 o—4 Crees ve a 3 3 
3(3a + 2) b(36 + 11) 2a 
6 3 (a + 4)(a —- 1) b 2b(6 + 6)(b — 1) a a 4-~a 
10. — 11. —— + ———_ 12, ———- — 
sa b+6 b— 1 4-—a 4 
i= x r2+ 2s 
Sena d Yo = GV os Dy 
1 14,22 4 ee 5 eee 
x+y x-y r—s sr+2 a+b a—b 
3x — 29 8 + 5¢ + 5d 4(3t — 1) 
16 = eee. 5 (c+ dp ioe 4 t(t + 5) 
6 2 — 36 eae c+d f+s +45 
le 3x + Sy 26-3 
19. = Se = [Ne Ge 2c 5 
x? —y x—y c*e—-9 ¢c+3 4—a* a+2 
3(a — 5) 
Solve for the variable. (a2 + 2)(a — 2) 
2 | paige es wel 
Gna Gees a x 1 ea 


R What Is Wrong? 
»% ab = ae 
61) =e eee = ie 
b(a — b) = (a + bya — Bb) 
Boss Oe 
b= 2p 
ls 


If ab = a?, then b = a and a — 6 = O. Thus, we cannot divide 
by a — 6, which was done to get from step 3 to step 4. 


= eS, YY 
oy fe ») Y 
SS Soy J XY <r 
Rack SN 


Roce 


<s 


cs 


¢ 
y 
4, 
4 
4, 
/ 
if 
4, 
{/ 
(] 
4, 
K 
4, 
4 
6, 
4, 
A 
R 
( 
SFSSSSERR 


ee Ltr ~, 
ic 
so” Satna? 


Q 


FOODS 


é: 


— b) + 2ala + b) 


SSESIN I 
Soe FSI, 


ER, 
OX 
C5 
Ky 


=e 
Sooo iH 


<< 
Pr, 
<-> 


XQ 
Rog 


SSSEN 
te _ “Soap, 
ross 


a} 
0) 


'/,Reviewing Arithmetic Skills V/M)/)/M)/M/M/4 


Recall that decimals are another way of writing fractions. 


cas eS 
| 8 


Let’s compare 0.6 and 0.45. 


10 
Note: these 
40 are equal. 


60 45 
: = SS 0.60 4 
0.60 and 0.45 100 > 100 SO 60 > 0.45 
It’s easier to compare numbers with 
the same number of decimal places. 
Compare. Write > or <. 
NerO 2.70.9 DOV 2 O59 3: 240 ) 371 4.5.5 ? 3.08 
< > < > 
5. 7.41 ? 7.48 6. 6.05.7 5.21 qd. 8.300) A629 8. 7.4 ? 6.08 
< > > > 
9,70:09 57 0009 MSO? 2) HSCs aU 12. 0.042 ? 0.42 
2 > < — 


To round decimals, use the same rules as you use to round integers. 


Round 2.346 to one decimal place. Answer: 2x3 
This digit is less than 5. Round down. 
Round 6.786 to two decimal places. Answer: 6.79 


This digit is 5 or greater. Round up. 


Round to one decimal place. 


136.73 6.7 14. 5.845.8 15, 92992 16. 7.68 7.7 17. 4.273 


Round to two decimal places. 


18. 0.651 0.65 19. 9.207 9.21 20. 3.415 3.42 21. 0.078 0.08 22, 5.924 
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CAREER NOTEBOOK 


Society is becoming more and more aware of the need to protect our 
environment against pollution, land abuse, and destruction of wildlife. 
Here are some careers in the field of pollution control. 


t : nw Phe | ag 
Air pollution engineers study the effects 
of air pollution, and develop plans for 
controlling it. 


Chemical engineers can recycle waste 
materials, converting old newspapers 
into sugar, for example. 


Water pollution technicians ana- 
lyze the chemical and bacterial 
content of water samples. 
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ER CORNER 


Tipping 

People in a restaurant who wait on tables 
usually get tips. When you are the customer, 
do you know how to figure the tip? The 
amount you leave depends on you, but people 
usually leave about a 10%, 15%, or 20% tip. All 
the figuring is done in your head. 


First think about percents and what they mean. 


100% 50% 25% 10% 
the whole half one fourth one tenth 
Suppose you want to give a 10% tip. All you have to do is round the 


amount on your restaurant check, then move the decimal point one 
place to the left. 


Try figuring 10% in your head. 


1. $4.37 $.43 2. $1.98 $.20 3. $6.57 $.66 4. $9.82 $.98 5. $3.65 
$.37 


6. $7.91$.79 7. $10.85 51.09 8. $12.98s1.30 9. $16.49 $1.65 10. $22.35 
$2.24 


Once you know how to figure 10%, then you can find 20% by doubling 
your result. 


$3.84 $3.80 $.38 or $.80 
$.40 


$9.62 $9.60 $.96 or $2.00 
$1.00 (a little less) 


Remember, none of your figuring must be exact. 


Figure a 20% tip in your head. 
11. $1.48$.30 12. $6.97$1.40 13, $8.42$1.60 14, $3.59$.80 15. $4.12 
$. 


16. $9.35 $1.80 17. $12.50$2.50 18. $15.00 $3.00 19. $13.25s2.60 20. $18.60 
$3.80 


Now consider the 15% tip. You can figure the 10% tip, then add to that 
5 of the 10% tip. Here’s how it works. 


about 10% | about 4 of 10% | about 15% 


$4.12 $4.10 $.41 or $.20 $.60 
$.40 


Figure a 15% tip in your head. 
21. $1.50$.25 22. $3.65$.60 23, $2.95$.45 24. $4.26 $.60 25. $8.50 
$1.20 


26. $7.351.05 27. $2.43$.35 28. $9.5531.50 29. $468.75 30. $10.66 
$1.65 
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Simplify. (See pp. 268-273.) 


8 1 3 1 llx x — 10n? 
-_— > 2.—— = jo : > Sh 2 
24 3 15x 5x x2 a 3 Te a 
| es = 3x*y x 8. —4a*b 4a 9, 16x?y3 a ‘ —Tab 
—27y? 3 l8xy 6 —ab* 6 8x2y 28ab? 1° 
4b 
- —4 ce) = 2 — bP 
eee ae I ba ee i eee 
3 3x — 12 3 3x +3y x+y a+b 
n?+4n 44 (34+ x)? 34, 12m?n? 3x2 = 3y 
. ——_—_—- n +2 16. ——— 17. ———_—_,; 18. —_——— 3 
I» n+2 i: Q9—x? 3-*x 4mn — 8m2n?2 __3mn x? — y? 
1 — 2mn 
3—a x—yp 1—x , 7—a 
19. - 20. —1 21. -> 22. ———~ 
ae. yr-x 2x—-2 2 a® — 49 
| 2 lee 
Solve. (See pp. 274-277.) er 
23. The ratio of blue to yellow in a paint mixture is 3 to 2. 
How much blue paint is needed to make 10 cans of the mixture? 6 cans 
24. Central High’s soccer team has 22 members, including coaches. 
The ratio of coaches to players is 2 to 9. 
How many players are there? 18 players 
Solve. (See pp. 278-283.) 
x 2 ele 5 10 3y 2 
a — = 4 26. — =— 4 27. — = —~ 10 28. ———_ = — 2 
14 a 6 9 eG 20 yl ] 
pee oe) sqyee eh) a2 lag ee oe ee 
6 4 6 _x+2° 3 “b-7 4 
33. 18 oranges cost $2.70. 34. 3 dozen apples cost $2.25. 
How much will 36 oranges cost? $5.40 How much will 2 dozen cost? $1.50 
Simplify. (See pp. 284-285.) 
D veal 2 pay) Oe 3a , 14a 10m? mm 2m 
2 oe a a . +> 6 : a 
21 63 21 4 x? x 4 a. = Np 5 
5) 3 Ke Bz ee 4 5 a+ 3 18 
3. _—— 40. —,-—; 41, —_ :——_ 42, ——— : 
33475 Ry eeude2 2 x ee 6 a*—9 
1 3x Moe 3 
15x — 15 4y? 5 a- 3 


O/T / MT / MT) MY) M0) MY) A) A) | a as a / 


Simplify. (See pp. 286-287.) 


3 l n n 5 25° al 6 3 
+ 44.—-+— 3 : += => 6. = 
2 4 i : 3 9 ab? ab = mn? mn 
x? —y2 x+y x-y gM a 3a -—-3 a-—l 
———— + —_ -> 48 -—— =, 49, ———__ = 
si 16 Se: 28 7. 7 15 3 
Simplify. (See pp. 288-289.) 4+n 
7 8 15 4 he 
5 ¢ Spo o: n 
50. —— + —— 1 51. —+4+= 2 SZ. 53. 
2 2 3 oa A+. ago) 2 eee aoe, 
n 4n-4 12 8 4 gids || l oon 6a 3a 
_—--S- oa .—-—-—— £«56. —~— => 57. 
= 2 2 2 = oa bad 4b 4h 46 a aa) 
3a 
Simplify. (See pp. 290-293.) at+2 
l 1 8 n n 2n 2X x 11x 3a a Sa 
58. — += => 59. —— — — £6). —-+ = —~ 61. — — — =; 
7 oe 7 oo a ua a oa 
] 1 4+-x ] 2. x= 9 1 4 3b-8 l 1 yes 
Shy a ae Sa 3x 64. ae 352 GB eee rs 
Solve. (See pp. 296-301.) 
pe 67, L Il_x», 68, 2% eG 
BR 4 Rag a 
4x x 3 5 1 ] 3 l 
69. — — — = 11 15 = SSS Fees As 2 
5 5 eee x 4 mo di 4 


72. Elton and Paulette are papering their living room. 
Elton says he could do it in 6 hours alone. 
Paulette says she could do it in 5 hours alone. 


If they work together, how long will it take? 23 hours 


73. John and Marla take turns mowing the lawn each week. 
John takes 2 hours for the job. Marla needs 3 hours. 
If they work together, how long will it take? 1— hours 


74. Sylvia and Jake are making curtains for the Home Economics kitchen. 
Sylvia could do the job in 10 hours alone. 
Jake could do it in 7 hours alone. 
How long will it take them to do the job together? a hours 

A permission-to-reproduce chapter test can be found on page T19. 


A cumulative review of Chapters 1-9 can be found on page 442. 309 


ge a 
Here’s what you'll learn in this chapter: 


1. To solve equations with decimals. 

2. To use equations with decimals to solve word 
problems. 

3. To solve equations with percents. 

. To solve word problems involving percents. 

5. To solve interest, investment, and mixture 
problems. 


che. 


® 1°Decimals 


Many equations contain decimals. First, take a new look at decimals 
and how to work with them. 


13 0.13 thirteen hundredths 
100 

sali 0.027 twenty-seven thousandths 
1000 


Working with decimals is often much easier than working with ordinary 
fractions. For instance, in addition and subtraction all you do is line up 
the decimal points and compute as you would with whole numbers. 


EXAMPLE 1 Add: 2.5 + 0.71 + 26.403 


2.500 
0.710 You may want to fill 
+ 26.403 in zeros. 
2 oils 


EXAMPLE 2 Subtract: 311.7 — 2.568 


— 2.568 
309.132 


To multiply, don’t pay attention to the decimal points at first. Multiply 
as you would with whole numbers, then put the decimal point in the 
answer. 


EXAMPLE 3 Multiply: 0.05 x 2.7 


AJ} 1 decimal place 
0:05 
0.135 2 decimal places 


Answer must have | + 2, or 3, 
decimal places. 
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EXAMPLE 4 Multiply: 0.42 x 6.65 


2 decimal places 
6.65 
x 0.42 2 decimal places 


1330 
26600 


2.7930 
Answer must have 2 + 2, or 4, 
decimal places. 


V/4 Written Exercises 0/M1/MU/ M/ M/ / / / / f/f / t/t 4 


Add or subtract. 


A 1. 0.46 4+ 0.2 0.66 22 2 4 E S67 8.07 3. 3.95 — 1.02 2.93 4. 4.06 Tie 
5, 2.04 + 0.6 2.64 6. 0.7 + 3.0023.702 7, 6.1 — 0.98 5.12 8. 3.2 toe 
9. 8.4 — 0.6357.765 10. 7.2 — 3.9633.237 11. 8.81 + 4.007, ie 12. 0.4 — 3.507 

13. 6 + 2.9 + 5.63 14.53 14. 8.1 + 0.2 + 3.56 11.86 ls W2ON 2E Ss ay ete 

16. 3.7 + 0.004 + 1215.704 17, 6.7 + 0.356 + 411.056 18, 7.9 4+ 3.0204 + 10 

20.9204 

Multiply. 

19. 2 * 6.3 12.6 20. 4.7 « 523.5 21. 8.2 « 0.1 0.82 22. 5:6°% 10 

23. 2.43 « 1024.30 24, 6.71 x 100671 25. 6.1 «x 100 610 26. 3.04 x 0.3 

Das 204 >< 2.02 28. 7.9 x 0.04 29. 6.25 x 0.4 30. 3.71 x 1.02 
4.1208 0.316 2.5 3.7842 

31. 0.421 x 1.006 32. 3.07 x« 0.501 33. 2.006 x 0.03 34. 4.06 x 0.031 
0.423526 1.53807 0.06018 0.12586 

35. 0.041 x 0.102 36. 0.04 « 0.605 37. 1.011 x 0.204 38. 5.02 x 3.009 
0.004182 0.02420 0.206244 15.10518 


39. The Richter Scale measures the greatness of an earthquake. The 
San Francisco earthquake of 1906 measured 8.3 on the Richter 
Scale. A much smaller earthquake in 1940 at False Pass, Alaska 
measured 6.75. How much greater was the San Francisco earth- 
quake? 1.55 
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§ 2- Division With Decimals D555 


In dividing by a decimal, the first step is to make the divisor an integer, 
or a whole number. 


EXAMPLE 1 The Problem First Step Then Divide 
ih 
1.6) 1.76 1.6.) 1.76 16) 17.6 
16 0 
16 
The division could be written in eG 16 
fractional form. Moving the dec- | 46 ia 6 ——- 
imal points one place to the right eae 
ae eee 1.6 16 
in the division is like multiplying the — A 
numerator and denominator by 10. x 10 
EXAMPLE 2 The Problem First Step Then Divide 
170 
) 2)340 
0.02) 3.4 0.02. 3.40. 3 


The division could be written in 
fractional form. Moving the deci- 


mal points two places to the right 
in the division is like multiplying the 
numerator and denominator by 100. 


Often divisions do not come out “even.” In those cases, you will have to 
round the answer. 


EXAMPLE 3 _ Find 3.75 + 0.07. Round to one decimal place. 


Keep dividing until you have two 
decimal places. Round the answer 
to one decimal place. 


S307 
0.07.) 3.75.00 
eA et 


Answer: 3. — 007 = 530 


is approximately equal to 


314 


EXAMPLE 4 _ Find 14 + 2.3. Round to two decimal places. 


Keep dividing until you have three 


sranton decimal places. Round the answer 
23; te to two decimal places. 


Answer: 14 = 23 6 


"/A Classroom Practice \/A0/Ml/ Ml M/ / / M/ ) / / i A 


Locate the decimal point in the answer. 


59 8 4. 36 164. 
1. 0.6)3.54 20) Gye 3 O12) 2.592 4. 0.25)4] 


Round to one decimal place. 


5. 0.72 0.7 6. 5.63 5.6 7. 8.1582 8. 0.66 0.7 9, 7.89 
7.9 


Round to two decimal places. 
10. 0.235 0.24 11. 6.477 6.48 12. 7.038 7.04 13. 5.214 5.21 14. 16.739 


16.74 
/4 Written Exercises 0/M)/ M1 /M/ M/A) / M/A / 4 
Divide. 
6 Soi 8 1.12 
A 1. 0.4)2.4 oer) Qela 3. 0.5)4 4. 0.9) 1.008 
46 0.04 1.1 40 
5. 0.08) 3.68 6. 2.5)0.1 7. 0.24) 0.264 8. 0.125)5 
Divide. Round to one decimal place. 
LZ 6.8 12.6 3.1 
9. 0.6)1 10. 0.4)2.7 11. 0.5)6.3 22e 
15 eo 571.4 Or 
13. 6.2)93 14. 0.34) 0.65 15. 0.07)40 16. 0.51)4.7 
Divide. Round to two decimal places. 
22.47 0.39 25.00 36.47 
17. 0.3)6.74 18. 0.9)0.35 19. 0.4) 10 20. 1.7)62 
32.50 912 238.46 1680.00 
21. 0.08) 2.6 22, 0.34)8 18 23. 0.26) 62 24. 0.05) 84 
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@ 3- Decimals For Fractions ieee 


Fractions whose numerators and denominators are integers are called 
rational numbers. Here are some examples of rational numbers. 


—~) 
—l[n 


Since any integer can be 
written as a fraction, any 
integer is a rational num- 
ber. 


To find the decimal form for any rational number, carry out the division 
shown by the fraction. 


EXAMPLE 1 Express 4 as a decimal. 


5) 4.0 We write: ee — 0.8 
0 > 


Note that the awd 
remainder is 0. 0 
We call 0.8 a terminating decimal 


because the division terminates, or 
comes out “even.” 


Sometimes the digits in the decimal are repeating digits. 
EXAMPLE 2 Express > as a decimal. 


0.333 


3) 1.000 We write: 1 = 0.33... 
900 > 
100 
90 This is a repeating decimal. 
0 The 3S repeats: 


9 


l 
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EXAMPLE 3 __ Express = as a decimal. 


O2727 
11 3.0000 4 
2 2000 We write: 1 = 0.2727.. 


8000 
7700 


This is a repeating decimal. 


300 The 27 repeats. 
220 


80 
77 
3 


"A Written Exercises 0/MT/M0/ MY/ MV V/A t/t /M/ /& 


Express the fraction as a decimal. Be sure to use three dots with a repeating 


decimal. 

i 5) 3 5 3 
Ae L.—-0:.125 2. — 0.625 35016 4. =O 55" 2 ee 
8 8 5 9 8 
0.375 
6. 2 0.66... 7. 2 0.285714... 8. ali 0.1666... 9, is 0.571428.. .10. a 

3 7 6 7 
0.44 
11. As 0.11... 12. ul O77. 13. 6 0.5454... 14, > 0.8333... 15. 2 
9 9 lt 6 a 


Batting averages are figured as a ratio r where H is the number of hits and 


B is the number of times at bat. Batting averages are given correct to three 
decimal places. Complete the table. 


Johnson 


ee [sro 
“ates [ae ae 


For more practice, see page 429. 317 


M@ 4 -Equations With Decimals ee 


Some equations contain decimals. The examples below show how to 
handle them. Recall how to multiply by 10, 100, or 1000. 


Multiply by 10. Multiply by 100. Multiply by 1000. 
0.6. 207, 0.423. 
XA LA 1 


Now use this skill in solving equations. 


It’s easier to deal with 
whole numbers. Multi- 


EXAMPLE 1 _(0.4x.: + 0.8x = 3.6 
__10(0.4x + 0.8x) = 10 x 3.6 


4x + 8x = 36 ply both sides by 10. 
12% = 36 
Soe § 
Check: Ox 08x = 3.6 
0.4(3) + 0.8(3) 3.6 
2 5 
3.6 1/ 
EXAMPLE 2 0.7 = 0.3 + 0.02a 
100 x 0.7 = 100(0.3 + 0.024) <—J Multiply both sides by 100. 
70 = 30 + 2a 
ANQ) = 7 
aa 


Check: OF OS 0022 
0.7 | 0.3 + 0.02(20) 


03-204 
0.7 / 
EXAMPLE 3 0.025x + 0.05x = 0.3 


1000(0.025x + 0.05x) = 1000 x 0.3 
Dox == 50x = 300 


75x = 300 
x=<4 
Check: O.025x + 0.05% = 03 
0.025(4) + 0.05(4) | 0.3 
0.1 + 0.2 
0.3 \/ 
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"/4 Classroom Practice V/A) / M0 /M/ M/ M/A / M/A) Y/Y) M/S i 


"i 


Multiply the expression by 10. 


1. 0.4x 4x 2. 2.3) 98y 
5. 2.5a — 0.4b 6. 3.7y + 0.6x 
25a — 46 37y + 6x 
Multiply the expression by 100. 
9. 0.04x 4x . 10. 0.35y 35y 


13. 0.31x — 0.12y 
31x — 12y 


14. 0.05x + 0.5) 
5x + 50y 


Solve. 


1. 0.2x 4+ 0.3x = 2550 

3) 06x = 2.4 4 

5. O10x + 0:125.—= 1.9 8.63... 
FeO 35% = 029126 


ST 02x 004, =] 125 


11. 0.3n — 0.24n = 0.813.33... 
13. 0.12n = 0.3 — 0.03n 2° 

15. 0.04x = 264 6600 

17. 90 — x = 0.04(180 — x) 86.25 
19. 0.2x + 0.3(% + 4) = 3771.6 
21. 0.05n + 0.03(n — 20) = 07.5 
23. 0.2x + 0.25(9 — x) = 205 
25. 0.6(15) + s = 0.7015 + s)5 
27. 0.4x + 0.24(x — 5) = 0.08 2 


3. 7.4n 74n 4. 0.3x + 0.5y 
3x + Sy 
7. 0.8(x + 5) 8. 2.6(a + b) 
8x + 40 26a + 266 


11. 6.02n 602n 


12. 0.04x + 0.02y 


4x + 2y 
15. 2.3x — 0.06y 16. 0.7a — 0.43b 
230x — Gy 70a — 436 


26. 


28. 


Written Exercises 0/M/M0/M0/ M0 (M0) Y/Y) M/A) t/t / 4 


. 04a + 0.7 = 55 135.75 

. 0.7y = 4.26 

. O.75x 4 O10x% = 85 100 

. 0.22y = 1.547 

. 0.14a + 0.6a = 5.928 

. 0.05x + 0.5x = 4.48 

. 0.05d = 2000 40,000 

, 0.03% = 0154 — x) 333 

. 0.2(x — 3) + 0.4x = 01 

. 0.07x + 0.03(2x) = 390 3000 

. 0.06x + 0.04010 — x) = 703480 
. 0.25116 — n) + n = 0.4(16) 3.2 
0.035x + 0.06(600 — x) = 270.475 


0.025y — 0.05(20 — 2y) = 0.29.6 
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M5-Using Decimal Equations ie 


Many problems involve decimals. In order to solve the problems and 
their equations, you'll put to work the methods you used in the last 
section. 


EXAMPLE 1 One serving of spinach has about 2.6 mg more iron than a piece of 
chicken. Together they have about 5.4 mg of iron. How much iron 


does a serving of spinach have? a piece of chicken? 


Let x = milligrams of iron in the chicken. 
Then x + 2.6 = milligrams of iron in the spinach. 


chicken + spinach = 5.4 
SS ee” Qe 


— 
x ae 26 = 4 


2% 4 2.6 = 5.4 
10(2x + 2.6) = 10 x 5.4 
20x + 26 = 54 
LO 25 
x = 14 
Answer: x = 1.4——~ 1.4 mg iron in the chicken 


x + 2.6-——~> 4 mg iron in the spinach 


Check: 1.4 -- 4 — 5.4 \/ 


EXAMPLE 2 A ball player’s batting average is 0.330 this year. This is 1.2 times his 
average last year. What was his average last year? 


Let x = batting average last year. 
Then 1.2x = batting average this year. 


le 20) 
1000 X 1.2x = 1000 x 0.330 
1200x = 330 
x =0275 0.275 


1200) 330.000 


Answer: 0.275 batting average 


Check: 1 02 = 109330) 
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Solve. 


A 1. A number is 0.4 greater than another number. 
The sum of the two numbers is 3.8. 
What are the two numbers? 1.7, 2.1 


2. Book A is 0.7 cm less thick than Book B. 
Together the books are 6.3 cm thick. 
How thick is each book? A = 2.8 cm, B = 3.5 cm 


3. Two boards are arranged end to end. 
One board is 2.1 times as long as the other. 
Together they are 133.3 cm long. 
How long is each board? 43 cm, 90.3 cm 


4. One suitcase is 13.2 kg less than another. 
Together the two suitcases are 178.2 kg. 
How many kilograms is each suitcase? 95.7 kg, 82.5 kg 


5. Allegra left her office and drove to a business meeting. 
She returned to the office, but later drove 8.3 km more. 
Altogether she drove 144.7 km. 

How far was it to the business meeting? 68.2 km 


6. The Mississippi River is 1.24 times as long as the St. Lawrence. 
The Mississippi is about 4352.2 km long. 
How long is the St. Lawrence? 3509.8387 km 


For more practice, see page 429. 


SELF-TEST 


Compute. Round Exercise 4 correct to two decimal places. 


1. 3.6 + 0.05 3.65 2, 10.735 — 6.25 4.485 3. 0.6 x 0.72 0.432 4, 4.85 + 0.72 
6.74 


5. Express 2 as a decimal. 0.625 6. Solve: 0.3% 2.0 37= 53555 


7. The sum of two distances is 7.5 km. 
One distance is 1.5 km greater than the other. 
Find the two distances. 3 km and 4.5 km 
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DW 6+ Percents MT Tee ea 


Percents are used so often in everyday life because they are a convenient 
way to compare two quantities with one another. 


For example, cereal boxes list the percent 
of the adult daily requirement for several 
vitamins and minerals in one serving of 
the cereal. It wouldn’t be as easy to 
compare brands if the percents were 
listed in fraction form instead. 


Percents express the ratio of a number to 100. Fractions and decimals 
can be rewritten as percents. 


Fraction with 
Fraction | Denominator 100 | Decimal | Percent 
I 50 


Changing Decimals to Percents 


Decimals can be written as percents in the following way. 


EXAMPLE 1 0.28 = 28% Think: 0.28, 
EXAMPLE 2 0.275 = 27.5% Think: 0.275 
EXAMPLE 3 0.04 = 4% Think: 0.04, 


Changing Fractions to Percents 


Fractions can be written as percents in a couple of ways. 


3 60 60 
EXAMPLE 4. 2 =-09. cr 
Soi en oe 


0.125 
EXAMPLE 5 = 8) 1.000 Hl 005 ieee 


O22 


Changing Percents to Decimals or Fractions 


To compute with a percent, you will need to change the percent to a 
decimal or a fraction. It doesn’t matter which one you use, but one 
might be more convenient than the other. 


EXAMPLE 6 46% = 0.46 
EXAMPLE 7 5% = 0.05 <—| Think: 005.% | 


ee! 
EXAMPLE 8 25% = = = 7 


Here’s a table of some commonly used percents. You might want to 
copy it for future use. 


| me | ow fk 
pe | os |g 
ele | aces. 
3 3 
| soe | om] 
662% 0.665 pHOsCiee i. 


| — 


Al 


to | 


Nl 


Ww) 


'/4 Classroom Practice \/M0/M0/M/ M/A) T/T M/A) i As 


Express as a percent. 


1. 0.42 42% 2. 0.30 30% 3. 0.05 5% 4. 0.6 60% 
1 1 1] 1 5 1 

6. es % Cea, % 8. aa iG ron =O) 
7 50% 7, 7 28% 3 333% 9. 5 375 


Express as a decimal. 


11. 63% 0.63 12. 59% 0.59 13. 47% 0.47 14. 4% 0.04 


sh UM 
70% 


10. 2 


5 


Estimate the pieces named. 


16. In the pie at the right, about what percent 


of the whole is A? 25% Es) 


17. About what percent of the whole is B? 50% 
18. About what percent of the whole is C’? 12% or 13% 


19. About what percent of the whole is X? 33.2% 


20. About what percent of the whole is Y? 665% 


"/4 Written Exercises 0/M0/ M0 / M1 / M/A) / Y/Y / f/f / / /4& 


> 


Write as a percent. 


A 1. 0.40 40% 2. 0.23 23% 3. 0.65 65% 4, 0.89 89% 5. 0.50 


50% 
6. 0.14 14% 7. 0.07 7% 8. 0.03 3% 9. 0.09 9% 10. 0.06 
6% 
11. 0.045 4t% 12. 0.036 33% 13. 0.214 212% 14. 0.525 522% 15. 0.125 
1 
z 22% 
16. z 40% 17. ui 20% 18. a 80% 19. 3 75% 20. 5° 1 
5 5 5 4 8 62% 


Write as a decimal. 


21. 64% 0.64 22. 86% 0.86 23. 95% 0.95 24. 30% 0.30 25. 20% 
0.20 


26. 56% 0.56  27.67%067 28, 662% 0.66...29, 47% 0.47 30. 33.5% 


0.333... 

31. 75% 0.75 32. 6% 0.06 33. 8% 0.08 34. 2% 0.02 35. 9% 

0.09 
36. 3.5% 0.035 37. 6.5% 0.065 38. 7.5% 0.075 39. 5.5% 0.055 40. 5.25% 
0.0525 

Write as a fraction. 

le 1 ee) 1 3 1 
41. aC 3 42. SoG 5 43. 25% m 44, 75% a 45. 50% > 
46. 20% 2 47. 10% —~ 48. 40% 2 49. 60% 2 80% 2 
: Og a 070 8. % 5 9, % 5 50. % 5 
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The circle graphs below show the kinds of homes built in the last several 
years. Use the data in the graphs to complete the table. 


[| Single family homes Multi-family homes 


Two Years Ago Last Year 


as call 
oN 
\, (x 
~ 
q 


[] Mobile homes 


This Year 


51. ? 


What percent of the whole is the missing piece? Remember, the whole is 100%. 


Estimate the percent of the whole for each lettered 
part. 


57. A 58. B 59. C 60. D 
10% 25% 40% 25% 
The circle graph at the right shows the ages of cars AGES OF CARS IN THE 
in the United States. UNITEDSTATES 
11 or more 
61. Half of the cars are less than Z years yrs. 
old. 


62. What percent of the cars are 8 years old 
or older? 25% 


63. Draw a bar graph to represent this infor- 
mation. Check student's graphs. 
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M7- Using Percents ee 


Look in any newspaper. You'll probably see 
some advertisements for sales at local stores. 
Often the discount (amount you save) is given 
as a percent of the price the item originally 
cost. 


EXAMPLE 1 Luggage was on sale in one store at a 30% discount. 
Find the discount on a $56 suitcase. 


30% 56 = 0307 b56 
= $16.80 


EXAMPLE 2 During a sale shoes are reduced 20%. 
One kind of shoes usually sell for $30. 
What is the sale price of the shoes? 


Compute discount. Compute sale price. 
20% x $30 = 0.20 x $30 230 >0 — 024 
— 0 


Figuring percents in your head can be a very useful skill. Follow these 
hints. You can extend these ideas to figure other percents. 


Hints 


$40 


$60 


$80 


W/ 4 


A 
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Figure the work in your head. 


1. 50% of 80 40 2. 10% of 626.2 3. 25% of 6015 4. 10% of 79 
32 


5, 335% of 967.9 6. 662% of 45 30 7, 20% of 285.6 8. 25% of ue 


9. 50% of $2.5051:25 10. 30% of $12 $3.60 11. 40% of $25s10.0012. 75% of $36 


$27.00 
Compute. 
13. 36% of 400 144 14. 24% of 8620.64 15. 5% of 92 4.6 16. 1% pee! 
0. 


Written Exercises 0/M/ M0 /M/ M0 / / / / || / 1 /// /& 


Compute. 
1. 30% of 12036 2. 60% of 4627.6 3. 25% of 18 4.50 4. 75% of 50 
37:50 
5. 15% of 56 8.40 6. 40% of 65 26 7. 35% of 8028 8. 45% of 25 
iS 


9. 60% of 15090 10. 80% of 210168 = 11. 15% of 25037.5 12. 45% of 500 
225 


Complete the table. 


SALE! 
20% off 


Original : 


SALE! 
15% off 


ia Original | Sale 
price price 
$7 ? 


19. Camping tents are on sale at a 335% discount. 
Find the sale price on a $75 tent. $50.02 


20. A buyer for a men’s store buys ties at $3.30 each. 
To sell them in the store, the price is increased 40%. 
For how much do those ties sell in the store? $4.62 


For more practice, see page 430. 327 


§8-PercentsinEquations Dias 


Sales taxes are figured as a percent of the cost. 
Suppose a car costs $4000, and the sales tax is 
7%. The tax is figured this way. 


7% of $4000 is what number? 
7% X $4000 = n 


O07 x = 40C0rrn 
De0 7 


The tax is $280. 


You can solve all types of percent problems if you can set up your 
equation using the pattern shown above. 


EXAMPLE 1 Only 40% of the seats in a theater are occupied. The theater has 320 
seats. How many seats are occupied? 


1 of 1 is what number? 


40% X 320 = x 
0400 320°— x 
3 =x 
Answer: 128 seats are occupied. 


EXAMPLE 2 — Inone game, a football quarterback threw 20 passes and completed 12 
of them. What percent of the passes were completed? 


What percent of 20 is 12? 


no 20 = Ne 
eee 0.60 
790 20) 12.00 


Answer: 60% of the passes 
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EXAMPLE 3 Ina nationwide poll about two shampoos, 2000 people were surveyed. 


648 people said they preferred Brand A to Brand B. What percent of 
the people surveyed preferred Brand A? 


What percent of 2000 is 648? 


x x 2000 = 648 
_ 648 0.3240 


* = 3000 2000) 648.0000 


Answer: 32.4% of the people surveyed 


EXAMPLE 4 In the six o’clock news, it was reported that 60% of the registered voters 


voted in the election. This was 48,000 people. How many registered 
voters were there? 


60% of what number is 48,000? 


60% K x = 48,000 
0.60x = 48,000 
100 X 0.60x = 100 x 48,000 
60x = 4,800,000 
x = 80,000 


Answer: 80,000 registered voters 


1/4 Classroom Practice '/M/Ml/ Mi / / M/)/ M0) T/T / Mt / M/A 


Solve. 

1. 20% of 52 is what number? 10.4 2. 4% of 96 is what numer: 

3. What percent of 80 is 20? 25% 4. What percent of 75 is 15? 

5. 60% of what number is 90? 150 6. 30% of what number is it 
7. Candidate Brown received 72% of the 4200 votes in the election. 


How many votes did she get? 3024 votes 


. James answered 90% of the 60 questions correctly. 


How many did he answer correctly? 54 questions 
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9. Fifty out of 60 members attended the club meeting. 
What percent is this? 835% 


10. A highway is to be 240 km long. 
So far 180 km are complete. 
What percent of the road is complete? 75% 


1/4 Written Exercises 0/MT/M0/MY/ / / / ) / / ) / / f/f t/a 


Solve. 
A 1. 25% of 88 is what number? 22 2. 80% of 62 is what eat 
3. What percent of 35 is 14? 40% 4. What percent of 56 is 149 
5. 5% of 53 is what number? 2.65 6. What percent of 85 is 17 
7. 40% of what number is 22755 8. 65% of what number is 84.52 
9. 95% of 1000 is what number? 950 10. What percent of 280 sa 


11. The sales tax rate in one area is 4%. 
How much tax is due on an item costing $3.75? $.15 


12. About 60% of the human body is water. 
Jerry is 53 kg in all. 
How many kilograms of water is she? 31.8 kg 


13. About | out of 700 blood cells in humans is a white blood cell. 
What percent of the blood cells are white cells? 
(Express your percent correct to one decimal place.) 0.1% 


14. A large company had a blood donation drive. 
68% of the 1200 workers donated blood. 
How many people donated? 816 people 


15. A book has 420 pages. 
Tom has read 105 pages. 
What percent of the book is this? 25% 


16. Consider the same book again. 
Sylvia has read 84 pages. 
What percent of the book is this? 20% 
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17. 


18. 


19. 


20. 


a) 


One day 8% of the students in a school were absent. 
194 students were absent. 
How many students are enrolled in the school? 2425 students 


In one vacation spot, hotels add a 4% tax to the room price. 
What is the tax on a room priced at $28 per day? $1.12 


The human body needs about 50 grams of protein daily. 
A hamburger contains about 20 grams of protein. 
What percent of the daily need is the protein in the hamburger? 40% 


A person needs about 5000 units of Vitamin A daily. 
A cup of tomato soup provides 1200 units. 
What percent of the daily need is this? 24% 


Last year the rent on an apartment was $200 per month. 
This year the rent was increased $20. 
What percent of last year’s rent was the increase? 10% 


For more practice, see page 430. 


SELF-TEST 


Write as a percent. 


Ih, 


Write as a decimal. 


6. 


0.52 52% 2. 0.04 4% 3 5 
5 4 g 

1 (9) 
37 2 Yo 


35% 0.35 7. 14% 0.14 8. 7% 0.07 9. 65% 0.65 10. 1.25% 
0.0125 


Compute. 


11. 


13. 


15. 


30% of $65 is what number? 19.5 12. 15% of $65 is what number? 
9.75 


What percent of 35 is 7? 20% 14. 60% of what number is 15? 
25 


A bill in a restaurant comes to $5.50. 
An 8% meal tax is to be added to the bill. 
How much money would the tax be? aa¢ 


. Thirty out of 45 tickets are sold. 
What percent of the tickets are sold? 662% 
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@ 9-Interest 


When you put money into a savings account 
at a bank, you expect to earn interest for 
letting the bank use your money. Here’s a 
formula for coe interest. 


f= 97 
interest ie 
time 


The formula can be used to solve many types of problems. 
EXAMPLE 1 Lana put $450 into a savings account. 
In that bank, the money earns 5% interest per year. 


How much interest will the money earn in a year? 
I = pri 
1 = 450 x 52% x 1 


5=% = 5575 = 0.055 


Nw 
H 


= 450 x 0.055 x 1 
= 24.75 


Answer: $24.75 interest 


EXAMPLE 2 James put $200 into a savings account in January. 
Six months later he put $50 into the account. 
The interest rate 1s 6% per year. 
How much interest will be earned at the end of the year? 


ee re The $50 earns 
I = 200 x 6% x 1 1=50 x 6% X all interest for 
: only . year. 
= 200 x 0.06 x | = 50 x 0.06 x 3 
a) a es) 0) 


Answer: $12 + $1.50 = $13.50 —— $13.50 interest 
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EXAMPLE 3 How long will it take $100 to double to $200 


when the interest rate is 65% per year? 


T= 9 
100 = 100 x 65% Xt 


65% = 6.5% = 0.065 


100:= 00> 0:065 x7 


When the principal 
doubles, the interest 
will be $100. 


100 = 6.51 
10 x 100 = 10 x 6.5¢ 
1000 = 65¢ 
1539 


Answer: about 15 years 


"/4 Written Exercises 0/M0/M0/M0/ M/A / A) Y/Y t/t / t/t 


Solve. 


A 1. How much interest can be earned in one year on $500 at 5%? $25 


2. How much interest does $275 earn each year at 55%) $15.13 


3. Lavette invested $1000 at 6.25% interest for | year. 
How much interest did the money earn? $46.88 


4. In January Sam put $785 into an account. 
Six months later he put $400 more into the account. 
The account earns 6% interest per year. 
How much interest did the money earn at the end of the year? $59.10 


5. How long will it take $500 to double at 7% interest? about 14 years 
6. How long will it take $1000 to double at 7% interest? about 14 years 


7. Fran’s bank offers 5% interest per year. 
The bank across the street pays 6% interest. 
Fran has $500 to put into an account. 


How much more money will be earned in one year at the second bank? 
$7.50 


8. Ted wants his $1000 to earn $500 interest in 10 years. 
He puts it into an account earning 7% interest per year. 
Will the money earn enough interest? 

How much more or less than Ted’s goal? yes; $150 more 
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8 10-Investment ee 


The tables you used to solve motion and cost problems are helpful for 
investment problems too. 


EXAMPLE 1 Mark invested some money at 6% yearly interest and $800 at 7%. 
The money earned $128 interest in a year. 
How much was invested at 6% interest? 


aoa [5 [0 


0.06x + 56 = 128 
Multiply each side by 100 6x + 2) 12800 
to get this step. 7200 
1200 
Answer: $1200 at 6% interest 


EXAMPLE 2 A club invested $1000, part at 5% and the rest at 7%. 
The interest for one year came to $62. 
Find how much was invested at each rate. 


Let x = principal invested at 5%. 
Then 1000 — x = principal invested at 7%. 


Prawns] —s [aoe [1] ona — 
1000 — x | 0.07 | 1 | 0.071000 — x) 


0.05x + 0.07(1000 — x) = 62 


Multiply each side by 100 Sx + 7(1000 — x) = 6200 
to get this step. 5x + 7000 — 7x = 6200 
—2x = —800 
x =400 


Answer: x = 400 —— $400 at 5% interest 
1000 — x = 600 ——~ $600 at 7% interest 
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A 1. Dr. Sanchez invested $600 at 7% interest. 
She also invested some more money at 6.5% interest. 
At the end of a year her money had earned $68 interest. 
How much money was invested at 6.5%. $400 


amoune a 7% | 600 | 007 
aneUE ct So 


2. Hank invested $1200, part at 5% interest, and the rest at 8%. 
The money earned $84 in interest in one year. 
How much was invested at each rate? $400 at 5%, $800 at 8% 


Amount at 5% x 


| = ee 
0 Leal 9 


3. A high school raised $12,000. 
The interest each year, $920, is used for scholarships. 
Part of the $12,000 was invested at 7%, and the rest at 9%. 
How much was invested at each rate? $8000 at 7%, $4000 at 9% 


4. A union invested $100,000 in two unemployment funds. 
One fund paid 7% interest, and the other 6%. 
The interest earned each year was $6,700. 


How much was invested at each rate? 
$70,000 at 7%, $30,000 at 6% 


5. An organization invested $8000 in stocks and bonds. 
The stocks pay 4% and the bonds pay 7%. 
The amount earned each year from the two is $410. 


How much is invested in the stocks? in the bonds? 
$5000 in stocks, $3000 in bonds 


6. The Pattersons invested $7000 in two small businesses. 
The printing shop pays 8%, while the grocery shop pays 5%. 
The annual income from the two is $431. 
How much is invested in each business? $2700 in printing shop, 
$4300 in grocery 


For more practice, see page 431. 335 


@ 11° Mixture Problems DB 


Problems about mixtures have many applications in business and 
industry. Recall the cost formula you used in earlier chapters. 


iC 


You'll use this formula in Example 1. 


price per item 


n 


Suk 


EXAMPLE 1 A coffee supply house mixes two kinds of coffee to get the 
blend they sell wholesale at 80¢ a can. One of the kinds is 
worth 50¢ a can, the other, 90¢. How much of each kind 
should be mixed to get 100 cans of the blend? 


Let x = number of cans of 50¢ coffee. 
Then 100 — x = number of cans of 90¢ coffee. 


100 [000 


50¢ kind + 90¢ kind = Mixture 


u 


50x + 90(100 — x) = 8000 


50x + 9000 — 90x = 8000 
—40x = —1000 
meee 008 
— 40 
eS) 


Answer: % = 25 —.-2 2) Cans Of 000 coftee 
100 — x = 75 ——~ 75 cans of 90¢ coffee 


Check: 25 x 5.50 = $12.50 
fo 2067 0) 
$80.00 

100 x $.80 = $80 / 
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Labels on bottles or cans often tell you that a mixture contains a certain 
percent of the substance named. Sometimes mixtures are made to 
reduce or to increase that percent. 


EXAMPLE 2 A salt-water solution contains 6% salt. How much 
water must be added to 10 liters of solution to get a 
mixture which is only 4% salt? 


Let x = number of liters of water to be added. 


Amount 
of Solution xX % of salt = Amount of salt 


Original solution ow 6% or 0.06 Lae 
+ | | 


0.6 + 0 = 0.04(10 + x) 
0.6 = 0.04(10 + x) 
100 x 0.6 = 100 x 0.04(10 + x) 


60 = 4(10 + x) 
60 = 40 + 4x 
20 = 4x 
a 
Answer: 5 liters of water 


Check: Original solution: 0.06 x 10 = 0.6 == 0.6 L salt 
New solution: 0.04 x 15 = 06=—= 0.6L salt 


"/A Written Exercises ©/M1/M0/ MY/ / / M/A) / / /M / 4 


A 1. Two kinds of candy are mixed to sell at 85¢ a kilogram. 
One kind sells at $.70 per kilogram, the other at $.95 per kilogram. 


How much of each kind are used in 100 slo petits of the mixture? 
40 kg at $.70 per 


g, 60 kg at $.95 per kg 
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2. At the grand opening of a bank, 2000 souvenirs were given away. 
The bank paid $.50 for each notebook and $.60 for each calendar. 
The total cost was $1080. 


How many notebooks and calendars did the bank buy? 
1200 notebooks, 800 calendars 


2 9 y 


3. At a concert, student tickets cost $1.25, while others cost $1.75. 
The receipts for 600 tickets totaled $850. 
How many student tickets were sold? 400 student tickets 


9 P 9 
9 9 9 


850 


1.75(600 — x) 


4. A pancake syrup made of maple and corn syrups sells for $3.05 per liter. 
The maple syrup is worth $5.25 per liter; the corn syrup, $2.56. 


How much maple syrup is used to make 100 liters of the mixture? 
18.2 liters maple syrup 


9 ? 


5. A company has 1000 liters of lemonade. 
The lemonade is 30% lemon juice. 


How much water should be added to make the mixture 25% lemon juice? 
200 liters water 


Amount % of Amount of 
of Lemonade x Lemon Juice = Lemon Juice 


Old Mixture | —__1000 
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6. A canning factory has 1000 kg of a syrup of 5% sugar, 95% water. 
The company plans to boil away the water to thicken the syrup. 
The new syrup should be 8% sugar. 

How much water must be boiled away? 375 kg water 


Amount of Syrup x % of Sugar = Amount of Sugar 


7. The “lead” in pencils is a mixture of clay and graphite. 
In a pencil factory, 500 liters of the mixture is 45% clay. 
To make softer pencils, the clay is reduced to 40%. 
How much graphite must be added to make the new mixture? 
62.5 liters graphite 


Amount of Mixture x % of Clay = Amount of Clay 


9 9 ? 


PEANUTS YOU'RE THE ONLY PERSON I 
KNOW WHO CAN TAKE THE JOY 
OUT OF SHARPENING A PENCIL ! 


'M GOING OVER 
TO THE PENCIL 
SHARPENER .. THIS 
LEAD BROKE... 


©1969 United Feature Syndicate, Inc. 


For more practice, see page 431. 
SELF-TEST 


1. Joe has $700 in one bank paying 5% interest. 
He has some more money in a bank paying 6%. 
His interest on the two accounts for one year is $65. 
How much money is earning 6% interest? s500 


. Some $5 per kilogram candy is mixed with $4 per kilogram candy. 
The mixture is to be worth $4.50 per kilogram. 


How much of each kind will make 100 kilograms of the mixture? 
50 kilograms of each kind 
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SER CORNER 


In Section 9 of this chapter you worked some problems involving simple 
interest. Actually, savings banks compute interest so that your money 
earns more interest. They pay compound interest. Let’s see what this 
means. 


Simple Interest 


Suppose $1000 is deposited at 5% simple interest. In one year the 
money earns $50 interest. In four years the money earns $200. 


Compound Interest 


Suppose that $1000 is deposited at 5% interest compounded yearly. At the end of 
the first year the interest is added to the principal. Here’s how $1000 grows. 


Principal $1000 


Interest at 5% 50 
New principal $1050 

Interest at 5% 52.50 
New principal $1102.50 

Interest at 5% DI125 5% of $1102.50 
New principal $1157.625 

Interest at 5% 57.881 5% of $1157.625 


Amount after 4 years $1215.506 


Instead of $200, the money earned $215.51 interest! 


Most banks today compound interest several 
times each year—every 6 months, every 3 
months, or even every day. In each case, 
computers do the calculations needed for 
figuring interest. 
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Here’s a statement from a bank advertisement. 


About Our Regular Savings Accounts .. . 


Deposits earn 5% interest from day of deposit until day of 
withdrawal if $10 remains in the account until the next 
dividend date. Interest is compounded daily and dividends 
are paid on or before the tenth day of March, June, Septem- 
ber, and December on balances of $10 or more. 


The dividend date is the date when you can collect interest. 


1. How often does this bank add interest to the principal to form a new 
principal? daily 


2. How many times a year does this bank pay dividends? 4 times 


3. Why should at least $10 always remain in the account? Any amount less than 
A 0 will not earn interest; also, the payment of interest from day of 

eposit to day of withdrawal depends on this $10 reserve. 

The table below snes how $100 grows at 6% interest. Notice how your 


money grows faster when the interest is compounded more often. 


Years of Interest 


Interest Period 5 


Yearly $106 $112.36 $179.08 
Quarterly 106.14 2363 181.40 
Monthly 106.17 Me 2 181.94 
Daily 106.27 112.94 183.79 


4. If you have $100 on deposit at 6% compounded daily, how much 
interest do you earn in ten years? $183.79 


5. How much more is this than interest compounded annually? $4.71 


6. How much more can you earn by depositing $1000 for a 10-year 
period if the interest is compounded daily rather than yearly? $47.10 
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/:1Reviewing the Chapter '/M)/M)/4)/4)/4)/M/ 7/4 


Add or subtract. (See pp. 312-313.) 


1. 0.34 + 5.36 Zi t4-55 21605 30 3-035 4. 16 + 50.5 + 0.62 
5.70 ets 51.15 67.12 
5. 34.4 — 29.5 6, 13 — 3.25 7. 10356 = 25.52 8. 5.95 — 3.605 
4.9 Tez 78.08 2.345 


Multiply. (See pp. 312-313.) 
9. 3 x 4.08 12.24 10. 10 « 3.50 3.5 11. 5 x 4.6 23.0 12. 1.5 « 0.3 0.45 


13. 4.06 x 0.2 0.81214. 0.025 « 0.6 0.015 15. 11.5 & 1.4 16.10 16. 100 « 9.38 938 


Divide. Round the answer to one decimal place. (See pp. 314-315.) 


17. 3) 15.65 5.2 18. 0.3) 1.565 5.2 19. 0.5)26.2 52.4 20. 0.05)50 1000.0 


21. 0.1)31.6 316.0 22. 0.02)42.85 2142.5 23. 0.6)0.034 0.1 24. 1.9)3.139 1.7 


Write as a decimal. Use three dots with a repeating decimal. (See pp. 316-317.) 


3 l 5 l 4 
- > 0. ae = = 0.833... 5 Bee Oks 
25 g 0-378 26 g 0-125 27 g 0:833 28 ip 2:0909 5 
0.44... 
Solve for the variable. (See pp. 318-319.) 
30. 0.3n + 0.9n = 4.8 4 of) 1.2% — 09x = 33110 32707) = 497 
83.0 12% = 3.6 30 34. 0.12n = 45 — 0.03n 300 35;.9.5(2% — 3) = 310% 
16.5 
Solve. (See pp. 320-321.) 
36. A jacket and a pair of shoes cost $30.50 in all. 
The jacket cost $21 more than the shoes. 
How much did the jacket cost? $25.75 
37. Lou grew 8.3 cm in two years. 
He grew 4.5 cm more the second year than the first. 
How much did he grow the first year? 1.9 cm 
Write as a percent. (See pp. 322-325.) 
38. 0.04 4% 69. 0132 32% 40. 0.136 13.6% 41. 0.025 2.5% 42. 0.9 
90% 
I l l l 
43. 0.3 30% 44. — 25% 45. = 20% 46. — 12.5% Ai 
i 5 5 20% ep eee 3 
1 18) 
33 3 %o 
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O/ M/A) / M/A) A) A) A) A) A) ss ss a 


Write as a decimal. (See pp. 322-325.) 


48. 36% 0.36 49. 85% 0.85 50. 40% 0.40 51. 70% 0.70 52. aoe 
53. 6.5% 0.065 54. 2.5% 0.025 55. 3.15% 0.0315 56. 65% 0.065 57. 75% 
: 0.075 
Write as a fraction. (See pp. 322-325.) 
1 1 Qe 2 1 
58. 25% a 59, 10% 75 60. Oo a 61. 50% 5 62. Be 
4 
lea 2 4 3 
63. 33=% = 64. 40% = 65. 80% = 66. 60% = 67. 90% 
a0 8 5 5 5 
10 
Write an equation and solve. (See pp. 326-331.) 
68. 40% of 50 is what number? 20 69. 335% of 15 is what number? 
5 
70. What percent of 34 is 17?50% 71. What percent of $100 is $30? 
30% 
72. What percent of 16 is 2?12.5% 73. What percent of 12 is 4? | 
Sie 
74. 3% of what number is 3? 100 75. 32% of what number is 48? 
150 


Solve. (See pp. 332-339.) 
76. A bank pays 6% interest per year. 
How much interest will $500 earn in a year? $30 


77. Connie invested $2000, part at 4%, and the rest at 9%. 
Her money earned $120 in one year. 


How much was invested at each interest rate?$1,200 at 4%; $800 at 9% 


78. Two fund-raising dinners were attended by a total of 550 people. 
People attending one dinner paid $15 each. 
People attending the other dinner paid $100 each. 
Together the dinners raised $21,000. 


How many attended each of the dinners? 400 people attended the $15 dinner. 
150 people attended the $100 dinner. 


79. Ten liters of a salt-water solution has 3% salt. 
The salt is to be reduced to 2% of the solution. 
How much water must be added? 5 liters 


A permission-to-reproduce chapter test can be found on page T20. 
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Cumulative Review 


Simplify. 


1. 


4. -b+a-—(a—2b) 5. 
b 
Sm@n im. 8 
" 35mn3 70? 
Solve. 
10. 5a + 13 = 589 ie 
i, 7x 23 =5x — 9-6 14, 
iM 4x +3 =i11 4+ 2x 4 17. 
190.5x + 0.6x =555 20. 
2 
ope = 2-10 23. 
35 7 
25.)}xX +3y=14x=2 26. 
4 
28. 


5x(6x)( —x) —30x a. 


What percent of 93 is 31? 332% 


(3m + 7) — (ou — 5) 3. 
—3m + 12 
0.05m + 0.4m 0.45m 6. 
6 —a 1 
" Qe 36 356 9. 


9(2y — 5) = 13510 


3x —4 = 2(3x + 1) -2 15. 
—5m+7= 5m — 132 18. 


0.16m — 1 = 0.14m 50 21, 


She Y = =O = Say 


2 3) = 38 


Draw the graph of the equation. Check student's graphs. 


12, 


24. 


4x —y—(x + y) 
3x — 2y 
0.6a — 0.08a 
0.52a 
Lo EO 
x3 
x—-2 
6b — 10 = 327 


Se) = 


0.2a + 0.4(a — 1) = 8 
14 


ESS 


3x xe 
SS 
4 3 
oe 
ig ee 
,b= -1 


29. 16 is 40% of ae number? 


40 


30. y=x—5 31x+y= -4 O25 Dyn 0 
Factor. 
33. b% + 2b b(b + 2) 34. 5x3 — 10x 5x(x? — 2) 35. 2n? + 6n 
2n(n + 3) 
BON x 6x — 27 als jv ee 38. a® + 2a —8 
(x + 9)(x — 3) Mee ies (a + 4)(a — 2) 
oe. x — 3x — 10 40. m? — 6m — 7 Al. b? + 7b + 6 
(x — 5)(x + 2) (m — 7)(m + 1) (6 + 6)(6 + 1) 
42. y? — 4y — 21 43. x? — y? 44. a® + 4a — 12 
(y — 7)(y + 3) (x — y)(x + y) (a + 6)(a — 2) 
45. a®@+6a4+9 46. b*? — 5b + 6 47. 4a? — b? 
(a + 3)(a + 3) (b — 3)(b — 2) (2a — b)(2a + b) 
48. n? — 8n — 33 49, 9x? — 25)? 50, a2 4 4g 4 


(n — 11)(n + 3) 
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(3x — 5y)(3x + 5y) 


(a + 2)(a + 2) 


Here’s what you'll learn in this chapter: 


1. To find the positive and negative square roots 
of a number. 

. To use a square root table. 

. To identify rational and irrational numbers. 

. To simplify square roots. 

. To solve equations by using square roots. 

. To multiply and divide with radicals. 

. To add and subtract expressions with radicals. 


SAAN BW VY 


Chapter f1 


Squares and 
© Square Roots 


Oy 
CKO 


Mi 1-Square Roots iii 


When you square 3 or —3 you get 9. We say that each of the numbers 3 
and —3 is a square root of 9. 


Read: The positive, or 
principal, square root 
of 9 is 3. 


Read: The negative 
square root of 9 
is —3. 


V9 = 3 —V/9 = -3 


The symbol \ is called the radical sign. It means the square root. V9 is 
a radical number, or radical. 


Pe [atin [a 
Number Square Root Square Root 

9 [iors | ~Vo or 3 
cs 


Note that 0 has only one square root, 0. 


Sometimes we want to speak of both the positive and negative square 
roots of a number. In that case, the symbol = is used. 


Read: positive or negative. 


ste \/ 2 eae ete 


V9, \/36, \/64, and \/25 are easy to find because 9, 36, 64, and 25 are 
perfect squares. Any number which is the square of an integer is called 
a perfect square. 


1/4 Classroom Practice \/M/M/M/ M0 / Ml / Mt / Mt / M/ M / Ml / M/ M/A 


Which numbers are perfect squares? 


eo 2F 50 'n6 Bo Nyes ere 5. 0 yes 


Find the value. 


6. 81 9 ey Si 8. 1/100 10 TE, 10. \/132 13 
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A 05e= 


Find the value. 


3. 255 


Aes V4 2a D3 
622/16 24.) 4 2 ee Oo 9, V1 1 
Hic 9/49 ey a Shey 36 6 1a oe 
16. 10010 17. —V/64-8 18. 819 19. \/36 6 
21. 8? 8 22. -\/9? 9 23. \/32 3 24, —\/5? -5 
Find the perimeter of the square. 
26. 27. i 

2AGe 20 cm 
B 29. Find the value of V3? + 42. The answer is not 3 + 4.5 


30. Find the value of \/62 + 8%. The answer is not 6 + 8.10 


31. Find the value of \/12? + 57.13 


The Four 4’s Puzzle 

Can you group four 4’s to make whole numbers from 1 
to 16? Of course, there might be several ways to write 
some numbers, but you need to write only one. The 


A 
# first four are done for you. 
OF), 1=(44+4+(44+4) 
B 2=4-(4+4) +4 
f Jah Aaa eA 
f 4=(V4-4)+(4—- V4) 
y) See page 17 of Answers to Odd-Numbered Exercises 
p in the back of the text. 
/ ESI SHAQ as 
~ an ae 


a WS AX 
XS Sasroes 


~ i) 
ss 
#£ Sop Cy 
_ oy 


Soo” 


Sr) op, 
fy or 
A 7 Sy) 
ye K 
i 9 
fy 2 , iat CJ eo = 7 
t) fe = : 
y 4 ao fh be Hn Fost OS 
rs A ft SG &£ Fg: SO, ”; e, 
é 7. a tage ot i ee = rT) - 
Dies Ort yY Uru Oo BRotPonkt” Soest — a o, 
iB C/ 
Tve 6 
Y 


5, \/16 4 
10. \/49 7 
15. \/64 8 
— V81 


20. 


25. y 102 


—10 


28. 
64 cm2 


32 cm 


rn a 


Lx 

‘yd 
f; 

1b 


y 


ZL OT, 


UTil, 


4 
7, 
6, 
| 
A 
eo, 
4 
é 


YN YW 


Ny 
N 


Y) 


Lb 


3 

7, 
4, 
BS 
f 
, 
Y) 
6, 

Y 

@ 


/ 
Y) 


SRY {) 
cS As LW, 
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@ 2- Using a Square Root Table DE 


The table below gives the square roots of integers from | to 100. Notice 
that most of the values in the Square Root column are not integers. 
These values are not exact, but are rounded to three decimal places. 
They are approximate values. 
Positive Positive Positive Positive 


Number | Square Square Square Square 
Root Root Root Root 


V13 = 3.606 


74 = 8.602 


350 


Use the table to find the value. 


1. 8 2.828 
6. \/65 8.062 
11. 89 9.434 
1G. = 4/50 
—7.280 
Ny ee 
7.550 


2. 

a 
12. 
17. 


pape. 


15 3.873 
\/20 4.472 
V/10 3.162 


Round to one decimal place. 


ou wiley, 
32. 214.6 


26. 72.6 
31. 517.1 
36. \/567.5 


Si: Een 38. = 4/43 Ge 39. — Vil oar 


3. V40 6.325 
8. 517.141 
13. 355.916 


> 1S 9 


—5.385 
23ee==y, 16 
+4 


28. 103.2 
33. V19 4.4 


4. \/305.477 
9. \/79 8.888 
14. \/62 7.874 
19. — \/50 


—7.071 


A= 35 
+5.916 


29. \/577.6 
34. \/275.2 


Find the length of a side of the square correct to one decimal place. 


8.4 cm 


Find the perimeter of the square correct to one decimal place. 
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5. \/18 


4.243 


10. 19 


4.359 


Sy 


8.660 


20. — 74 


—8.602 


25. +\/67 
+8.185 
30. /83 9.1 
35. V376.1 
40. — \/48 
-—6.9 


@3-IrrationalNumbers iia 


All the numbers you’ve worked with in this course are real numbers. 
Real numbers are the positive numbers, negative numbers, and zero. 
Real numbers can be separated into two kinds of numbers, the rational 
numbers and the irrational numbers. 


Real Numbers 
Rational Numbers Irrational Numbers 


These numbers can be expressed These numbers cannot be ex- 
as ratios of two integers. pressed as ratios of two integers. 


V2, V7, V11, V20 


Neither 2, 7, 11, nor 20 is a per- 
fect square. 


All irrational numbers have decimal forms which go on and on, but 
never repeat. 


VP) = Wala lm|aijalee' aa) yee 
V7 =2.6457000000000... 
Vil = 3.3166000000000... 
V/20 = 4.4721000000000... 


One famous irrational number is 7 (pi). A common place for it to occur 
is in formulas like C = zd and A = mr? to calculate the circumference 
and area of a circle. 7 is the ratio of C to d in any circle. 


T= Ss 41 BO26 535 eee 


7 


Using a computer, people 
have carried the value of z to 
thousands of decimal places. 
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Is the number rational or is it irrational? 


A 1. 4,r 2 3. V4 0 4s 5. —8r 


6 VTi on 8. 9. V2 10. 5 


ll. V6 i aay 13.5 : 14. 11+ 15. 42 ; 

lay 16 17. 6.72 + 18. 3.715 5 19. =/75 , Ome 

21. : : 22, —\/10 i 23. 2 : wil 25, — \/49 
r 


Find the approximate area. Use the formula A = ar?. Use 3.14 for a. 


Sample Age € 
Be SN oe 
A= 3.14-4 
M1256 
e e &) @ 
153.86 cm? 314 cm? 38.465 cm? 28.26 cm? 


“) 


30. If \/n is a rational number, n must be a _?__ _? _. perfect square 


Add or subtract. 


a 5-3 1 4 3° 1 4 3 41 6 2 5 
11 
~ 48 


35. Look at your answers to Exercises 31-34. Do you think that the sum 
or difference of two rational numbers is always a rational number? yes 


36. Try to find an example that shows that the sum or difference of two 


irrational numbers is not always an irrational number. Answers may vary. 
2 — V2 = 0, which is rational. 


For more practice, see page 432. 353 


§ 4- Simplifying Square Roots M55) 


oe 


3 = You can see that the following rule has been used. 
= 
Is - ab = a+ Vb 


The rule above can be used to find square roots of numbers not found in 
the table on page 350. 


EXAMPLE 1 V 2500 25-100 We choose the factors 
25 and 100 because 
they are perfect 


squares. 


oll 
Wn Wa 
225 
aM 
— 
S 


EXAMPLE 2 400 = V4: 100 
= \/4- 100 
= 6 10. 
=20) 
EXAMPLE 3 Vs You won’t always be 


able to find two factors 
which are perfect 
squares. 


Ns N 
Ns 
3 
Nn 


2555 


Product of a rational 


and an irrational 
number 


Often it is convenient to leave your answer with a radical sign in it, as 
5/5. If your answer expresses a measurement, then you could use the 
square root table to find \/5. 

Shy sem — > < 2236 cm = 11. 180lem 
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In working with variables, use the same rules. In this chapter, when you 
see a variable under a radical sign, assume that it represents a number 
greater than zero. 


EXAMPLE 4 8x2 = V4:2°x? 
= VEE v8 ae 
= 2x2 


"4 Written Exercises 0/M1/M1/M0/ M/A (| t/a 


Find the value. Leave your answer in simplest radical form if the number is not a 
perfect square. 


A 1. 14412 2. 243 9V3 3. (22515 4. \/19614 5. 1/1000 


10\/10 
6. 12 2v3 7, \/200020V5 8. 1/32418 9, \/1288\2 10. ae 
12 V2 


11. V1806V5 12. V33813V2 13. V1086V3 14. 34377 15. v2 
16. 7392142 17. 108933 18. V115634 19. 1764 42 20. J 
8 \/30 


Find the value. Leave your answer in simplest radical form. 


B 21. V16x? 4x 22. VI2y22yV3 23. VO4x2yaxVy 2A. V/15x2y? xyV15 
25. V7T5a*5a°V3 26. V/36xy26yVx 27. \V/125x35xV5x 28. /3a%b? ab V3 


C 29. Show by an example th at Vee x when x is negative. Answers may vary. 
Let x = y >: Vin dye 4=24- 6 


For more practice, see page 432. 


SELF-TES 


Find the square root. Leave your answer in simplest radical form if it is not a 
perfect square. 


1. 497 2 it Sie 2 4. — ¥100 
== | 


5. \/10000100 6. V7155V3 7. \/903V10 8. V3600 


Is the number rational or irrational? 


9. \/16r 10. 4.25, ; 12y 168i 
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H5- Solving Equations ee 


Some equations can be solved by using square roots. 


1 = 36 
Take the square root. Take the square root. 
Ye =6 


or 
SS SG 


So, the equation x? = 36 has two solutions, 6 and —6. 


Check: x* = 36 x* = 36 


62 | 36 (—6)? | 36 
36 / 36 / 
EXAMPLE 1) a? = 25 
ies) 


Sy CG =) Ole Gh ay, 
EXAMPLE2 x=4 
9 Be 
x? = 4-9 
x? = 36 
be nels 


EXAMPLE 3. y2 —7 


<< 
I| 
i) 
Siac 
[oe 

ey 
— 
oO 
_ 
i 
oO 
i?) 

te) 
c 
pet 
= 
(a) 
Lon 
© 
° 
=> 
° 
[i 
(or 
©) 
= 
=r 
Sc 
jan 
ig’) 
a 


EXAMPLE 4 x?4+3= 


x= 21 3 
a 

x= +24 
Sen 4G 
2/6 
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Find the two solutions to the equation. 


A 1. x? = 64 +8 2. x? = 81+9 3. m* = 16 +4 4, n* = 100 +10 
52 ye Nes 6. 1 = 49 47 To? = ea 8. x? = 144 +12 
3 25 4 
9222 43 > 108 Sipe pee 
3 Se 4 x as 9 y 


13. y? —1=35 +6 14. y?—5=2045 15. x? 4+6= 3145 16. n?4+4=53 
ae) 
Max? = 2 £213) 18 nal 10 19 oe 205 6 ean 27 


oan 3 
ile ee ha Oy ey  — 1) 23.0 24. 8 + y? = 30 
” #3 /3 Yr Ys 
My, S68 = SS 26. n* —2 = 40 2X — 5) =a) 28. 7 1 
+3\/2 ee 42 ig +4 Mipeas 
20x ea eee 302 5 | 31. x* —5 = 3] 3230- 
+4 +6 + 


Find the two solutions correct to one decimal place. 


S32 = 40 =6.30 340x256 475 35. yp? = 38 +62 7see 
9.5 
37. x? = 1 S75 38. y? + 3 = 80 39x Se 40. n? —4=75 
+8.7 +38.8 +6.7 +8.9 


For more practice, see page 432. 


© 
an PY) . gf 
e 
rf: ‘2 gD y= amaaa | 
7 le 
sm HY om sf 1 fo mB A ES 9 
f Y YB am bf bho A 8 a: eX oe Zé C/ 
ay oO ‘a “9.9. '-@: — Coss 
ae x OI WAY may rig) 4 BAT re OS xs a e, 
SFO rat Ord) yy UO ORS ise SHOR Ses yy, 
ny U 
Y 


“f 
* 


; Many great artists used a special rectangle as a basis for 
4 their drawings. It is special because the ratio of the 
%, length to the width is Vo 


Look at the figure at the right. Do you see why the 
length of the diagonal of the square is x \/2? 


4 
td 
&, Now measure the longer side in the large rectangle. %) 
~’ # Compare its length to the length of the diagonal of the J 
# square. What do you notice? Y 
Uy 
y hay 4 
# In Germany standard sizes of paper are made with this H 
uy , 
Y ‘ ; p 
# same ratio of length to width. 4 
f See page 17 of Answers to Odd-Numbered Exercises in the back of the text. 4 
, i 
‘ Pat SIN CSREQ 0) 
0 9 \) aN ro Q acsSSSSQ Oo ~ é 
‘ard a GH a TSS Steen eo esr KS Ro oss™ we, 


357 


§@ 6- Law of Pythagoras 


a ae i ee Centuries ago there was a brilliant Greek 
eee mathematician named Pythagoras. He is 
pe ee often credited with the discovery of one 
‘Ue. of the most useful laws in all mathe- 
matics. It deals with right angles and 

right triangles. 


<a 


right angles right triangles 


1. Consider this triangle. 2. Build squares on its sides. 


25 squares 


Notice that the side oppo- 
site the right angle is the 
longest. This is true in all 
right triangles. This side is 
called the hypotenuse. 


9 + 16 = 25 
32 4 42 = §? 


The relationship between the lengths of the sides of the triangle shown 
above is true in a/l/ right triangles. 


——— 


[ gum LAW OF PYTHAGORAS 
Ful 


out" = The square of the length of the hypotenuse of a right triangle equals 
ad the sum of the squares of the lengths of the other two sides. 


358 


Let’s consider what this Law of Pythagoras means. Take any right 
triangle. Call the length of its hypotenuse c. Call the lengths of the 
other two sides a and b. Then the following formula is true. 


EXAMPLE 1 Find the length of the hypotenuse in this triangle. 


a? be =" 


62 + 82 = c? F 
36 + 64 = 0? ake 
We use only the 100 se" 
positive square root of SWIG =e =a 


100 because the nega- 
tive root makes no 
sense here. 


1=c 


EXAMPLE 2 Find the length of the hypotenuse in this triangle. 


Mou il 
Ca eS 
we & 
* 
oP 
I| 
Ww 


a? + b2 
62n 
364.9 =e? aoe 
45°= ce 
V45 =c¢ Simplify: V45 = V9- V5 =3V/5 
3/5 = € 
EXAMPLE 3 _ Find b in the following triangle. 
Ga se 
52 + b? = 102 y= 5 c= 10 
25 + b? = 100 
ae 
b= Vis Z 
b=5\3 
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36) 


Classroom Practice’ # #4 A @ 2 & Ff 8 f2 if iW 


Complete. 


“at 
f. in a npke imaneic there 15 alwavs one _* angele. 
J a *e 
2. The Gypotenvse of 2 oeht tmangie is the side the right angle. 
TAO cr ore 
3. if you know the lengths of _” sides of a _’ _ wrangle. vow can use 
the Lawof_" wine the ~~ side 
agen os nepotenuse 
4. in the formrala.e* + 6° = cc stands for the lemeth of the _” ofa 


_"__ triangle. 
mgr - 
. The Law of Pythagoras ts true for 


a 


ta 


ngeht trangles. 
al 


Written Exercises) 37 2 37 2 # AA @ 2 ff 122i 


Find the length of the third side of the rriangie. 


aT 


Tt. A ladder 6 meters long leans agamst a wail. It rests on the 
zroane | meter frm the wall. How high om the wall does ) 
he ladider sesf? 5 7 = 
7, 14m 
' 
—" 
tm 


® XY ary park «& 1 aguare | en an exc side 
Few far de veo walk hem ene camer ht 
Exuress waur wswe 


> 
7 1 » 
a 


ite ecmesnte ene? 
i ) tecunall eurees & ane feuimal wer © 2am 
® #2 self suppers must be ew Tonmtew nest tre. eeetitr es: — 
sewn oo tie picture? —2 2 2m 
1) Whar is che tongest fire ver en draw wall a aileron a piece at qager om! ov 
Ham. 36. 9 2m 
MW. Hew lene an amore:la can vom cam a tie tenum aT 3 
suitease 48 cm hv tem? 2s on 
al Ry 2 2. > ee ee oe 
@ &. The drawmne at tte went spews the dtaeena af a ore 
_— 2 ia = a . _ — ' 
Find a formute fer the lenertt ef sre @ingenee. (pr: - 
frst ing ec. We tiavenrtt of ste hase ¢ = 2_ 3 . 
3! 
' 2 
ee. 
“47 Nore gractic2. see jaqe 400. 


SELF-TEST 


Find the owe sajutiens ca the amarion. 


Lx 


‘ — 40 — 


zz 
= 
ase 


“AL 


7 - Quotients of Square Roots 55 


You may sometimes need to find the square root of a fraction. Here’s a 
method to use when the denominator is a perfect square. 


144 144 12 
EXAMPLE 1 aie 2 ee 

9 9 3 

6 1 
EXAMPLE 2 /—- = o = uly 

: y 
EXAMPLE 3 / es 
EXAMPLE 4 ee _ xv3 

“16” == 4 


| C\om You can see that the following rule has been used. 


fe-% 


'/4 Classroom Practice \/M/M0/ M0 / M/ (| MU / Ml / M0) Ml / / T/T) M/A i A 


Find the square root. Results should be in simplest form. 


4 2 3 478 5 5 Be 
im De ans! ie aes 
9 3 4 2 2 9 3 ss = 
7 7 5 a (Sage 
3 v7 eS eis v5 7 2 ay ee vi 8 ale 
i V 36 6 49 7 36 


ae ee De An? 

ae le ie Tipe ee 2. = 
4 2 9 3 20 5 49 

Find the square root. Express the result correct to two decimal places. 


13 aoe 14 33 15 16. IN 7 
Pa gee ae ey OO [76 2-79 
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Find the square root. Results should be in simplest form. 


Sorc 


If you copy this diagram carefully, 
% only larger, making it in the order 
% of the letters, you can fold it to 


4, 


FID 
torn,’ 
Qy 0 
eee! 
Coos 


XQ 
once Ray 


4 form a pyramid. If you make three 
f of these you can fit them together to f 
g@ form a cube. f 
id 4; 
j 
y : 
i a 
i : 
, : 4 
() <s ~ SPSSSSSE as IAQ —cs5F er SSR / 
ho “ . Ty J ee = Bre ossF ee ga ——— a XK Rag 5s sy 


@ S- Multiplication and Division as 


We can multiply and divide radical expressions. Just turn around the 
rules you've learned. 


| \om Vab = Va+ \/b can be written Va: Vb = Vab. 
[N= , 


Va can be written Va We 
— Nn 1 —_=_ = —. 
be Vb b 


These two new rules can be helpful when you do not see a perfect 
square in an expression. 


EXAMPLE 1 2: V8 = v2°8 


V16 


ll 
pa 


EXAMPLE 2. 3\2:4V3 


eas 
= 126 


EXAMPLE 3 3\/a-2\V/a =3:2: Va: Va 
= 6 Va? 
= 0d 


Examine divisions with radicals closely too. If you do not see perfect 
squares in the expressions you are dividing, you can simplify in the 
following way. 


EXAMPLE 4 ue ee = /9 =3 
oa p 
EXAMPLE s 2 _ ee 
V6 6 
3 &} 
Meee 82. (2 ~~ fax 
Vx x 
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Simplify. Leave no perfect-square factor under the radical sign. 


ie B 
2: 

9: 

13; 


Wie 


21° 


29. 


29. 


33. 


37. 


41. 


48. 


=) 


45. 


V3-V33 
V3+ V6 3V2 
2-23 4v3 
V18 +5152 
ae 


4\/x+2\/x 8x 


3\/x3-2/x 6x? 


2: 
6. 
10. 
14, 


18. 


22; 


26. 


30. 


38. 


l 
|} a a2 


V3x + V2x + V33xV2 


vi 


Wo Vee 3 aye 
V2+ V6 2v3 7. V2+ V84 
2\/2-2\V/34V6 11. 4V3- 312 
2V18-318V2 15. V2- V186 
Va: Vaa 19. 2\V/a:4Va 8a 
10 
Dean aa Anes Lee 
V2 
\/18 \/20 
= G6 1 ES 
V3 V5 
6/10 iD 
Vie og 31, 8V2 
V2 3 
2 
NE Re 
Vx Vn 
WEB” ne 39 we ak 
Va) == oa 
4 /5 10 [4 
Sey aay ees | 43. /—-: /~v5 
Eva rlsvs 
ae 
46. Sie [4 47. 
SVK 
49 See I ee 
. —x — Cry 2 50. 
52. 3x V9x2> 6x4 9x4 VE 4533. 
—2/x3 
55. x° Vx9 ys 56. 
V4x 


4. 5-55 
8. V10- V22V5 
. 4/5 -2r/5 40 
26-2 i242 
3x3) Dae 


2 6x? 


a 


m5 
»/ 1 
wi 


—~3xV2-x V8 
— 12x? 
Vi: V3 Vee 
2a? V/3a? +5 \/5a? 
: ‘ 10a*\/15 


4 3 
Vie In ons 


n n 
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@ 9- Rationalizing the Denominator 


2 
Can you find the decimal value fe You might look in the table of 


1 Dapeng i 


square roots and write —— = ———. Unless you had a calculator, 
: 1/5 92 236 


you’d have troublesome division to do. Here is an easier way. 


v2 _ vi-v5 
Ber VES. 


You can multiply the numerator 
and denominator by the same 

number. You choose 1/5 because 
you'll then have a whole number 
for the denominator. 


== vi0 


Now if you need to find the decimal value, you can find 10 in the 
table and calculate. 


+ vi0 se = 53 162 toreae 


a by multiplying both numerator and denominator by a number that 
a will make the denominator a whole number. This process is called 
rationalizing the denominator. 


(Nom When a fraction has a radical in the denominator, you can simplify it 
= 


\ 
EXAMPLE 1 eS 


= or — vy 15 


EXAMPLE 2 eee 
Al 
3 


366 


“SESS 
as 


EXAMPLE 3 1s 78) 


SS 


iS) 
ony 


wl] — 


Keep in mind these suggestions for simplifying radical expressions. 
a. Leave no factor under the radical sign if the number is a perfect square. 
b. Leave no radical expression in the denominator. 


c. Leave no fraction under the radical sign. 
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Express in simplest form. 


| V2 3 V6 3 V3 4 25 
A 1. poe 2; oe 3. 7 on 4. Bs 
5 ji 8 aes 7, [2 V0 g (2 Vaz 
Brad 5 «5 i) oo a ae 
76 5 4/30 (Fee 5 AG 
v70 tt, | ee ‘Bae ae ae ee 
10 10 aE To ID 6 
3 2 2 
( uaalings (eee oe i jj Se 16 eee 
V5 § Va 0) 3 3 
Lf 2 05) 21/8 3 
‘fy es el rg ES me. 20, 3 
peek v2 v2 : 


Find the decimal value correct to two decimal places. 


e y 9 e e 
/ . ° / ° / e V/ « 


For more practice, see page 433. 


: 


§@ 10° Addition, Subtraction 


Some radicals can be combined. Others cannot. You know that you can 
combine terms in an expression like 2a + 3a. 


2a 4+- Fa = 5a 


You can combine terms with radicals, but only if you have like terms. 


2V6 +3 V6 = 56 7 — Sm -— V7 


You cannot combine terms in the expressions below. All three expres- 
sions are in their simplest form. 


V2 + V3 Va + Vb 2Vx — 3Vy 


EXAMPLE 1 3\/72 + 102 = 132 


EXAMPLE 2. 7\3-— V3 =6V3 


Be on the lookout for radicals which you could change in order to make 
like terms. 


EXAMPLE 3) 274+ V3= V9-°34+ V3 
=3V3 + V3 
= 4/3 


, | 2 
EXAWPLE @ 2 /— 2= 2) = Ze 
Sie V2 qk V2 


=2-5 Vi + A) 


ao 
= 2/2 
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Express in simplest form. 


A 1.22 46 s.2 2. 6,2 42 22 38/5 4 54/5185 
4. —V3 + 2V3 V3 5 a ie 6. 10/7 — V79v7 
7. 6V3 — Sv3 v3 & V2 - v20 9. VI8 + V2 4v2 
10. 4/12 —2V36V3 A. 2B — 2 3 v2 12. 2V3 +312 8v3 


16s = 427 6/300 14 oe 15. WS = V3 
a2 + V3 ave - v3 

16. V6 + Ve at oe 17. 4¥5 — 22. + 65 18. Vi ~ 6/54 53 

; = . V24 ay 2 _ 

19. \/12 aes 20 WEB eV 3h 21 V45 + 2V5— Avi 


-2 V3 + 
Bie 22) 4/20 + yee 23. 3\/b + 3\V/b3 (3 + 36) Vb 
. 49a? = y/4b3 . VHS we a 
24 9a + vb Bee 25 a 3 a 


Ke VS SONG Seb yay 27. V6 — (24 + 6/6) -7V6 
DSS 2 = +64 22 Mee 29. Ae 


] 1 
Cae 31. ¥542/24 Vig Das 
For more practice, see page 433. 


SELF-TEST 


Find the square root. 


| ee 
u fs 


Simplify. 


7 oT 
5. 2-4/5 4V10 eae 7. 3V6-4v/3 


8. V3 +93 10V3 9, V18 + V2 4v2 10. lov3 — 427 
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@ 11° Radicals and Binomials (Optional) Ai5 


You will recall that (a + b6)(a — b) = a? — b?. You can use the same 
idea to find a product of binomials with radicals. 


EXAMPLE 1) (24+ V3)\(2 — V3) = 22 — (3)? This follows the form 
4—3 (AAS GS 0 = 10, 


| 


This idea is often used to rationalize a denominator. 


40 143 + \/2) 
3— V2 (3 — V2)3 + v2) 
_ 143 + V2) 
136 2) 

14(3 + V2) 
~ 7 
= 4G 42 4/2) 
—-642\V2 


EXAMPLE 2 


J eS. 
44/5 (44 V5\4— V5) 
_ 3(4— V5) 
a — (1/5) 
36S) 
~ ees 
3(4 — 5) 
= ea 
[esi S 
— fin 


EXAMPLE 3 


Examples 4 and 5 show you how to square a binomial containing a 
radical. 


EXAMPLE 4 (5 + V3)? =(5 + V3)(5 + V3) 


This is one way you can 
square a binomial. Just 


= 2 

= a be ve > v3 a (V3)? write the two factors and 
= x lov3 tre use the FOIL method. 
oe 10 V3 
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EXAMPLE 5 


(3 — V6)? = 3? —2°3V6 + (6)? 
-~9- 6/646 


Another way to square a 


binomial is to use the 
rule 


(a — b)? =a? — 2ab + b? 


= 15 ~6\6 


"/4 Written Exercises 0/M0/ M0 / M0) M/A) / / / / / / t/t / /& 


Express in simplest form. 


A 1. (1 — V2) + V2)-1 
4. (2 — V7I)2 + V7)-3 
7. (V6 — 2)(-V6 + 2)2 
10. (4/5 + 245 me 


2. (5 — V5\(5 + V5)20 
5. (1 — V6)(1 + V6)-5 
8. (V8 + 4)(-V8 — 4)-8 
H. GV5 — NGBV5 Py 


3. (V3 — 4v3 + 4) 

6. (7 + V5)7 — V5) 44 

907? =e. ie 
12. 6x3 26ns +2) 


Rationalize the denominator. 


a l Va S110 = 5.3 2 _ Os2va ee 50) 25/5 Sao 
“V3 +10 2 24 V3 a: 2 oe 
3/10 -— 2/15 
7 V6 V6 + 649 VS eae Ves VI Se See 
1 ve 8 4-2 34+ v6 V3 +5 ee 
yy MT TANT, _4V5 EAE yin 2V2- SV a3 4v94 2v2 
ai 3 eae PaaS mora G 5 
1-2/7 
Sel 2-—- ~7 ——.. 2-33 
25, ¥3 2- 326 eee Va! = 5p, 2 =v 
ol V3 V7 —4 Sy 2 oD 
6/2-4-9,\6+6,\3 
14 
Simplify. 
ES NOS 30. (5 + ye tl ve 32. (3 + V8)? 
27 + 10 6 — 2\/5 17+6\8 
33. (7 + V5)? 34. (6 — 6)? 86. (a= “toy 36. (2/2 + 5)? 
54 + 14\/5 42 ~ 12\/6 26 — 81/10 33 + 20\V/2 
37. (3/5 — 2 V3)? 38. Gage 39. (2 V5 — 3 v8)? 40. Gx? — ss 
57 — 12\/15 156 — 16\/56 92 — 24/10 59 — 24\/6 


41. What is the area of a square whose sides measure 7 + 2/3 on each 
side? 61 + 28\/3 


371 


'/:Reviewing Arithmetic Skills V/M)/M)/M)/M/M7/4 


Find the increase or decrease in price. 


1. from $2.98 to $3.50 $.52 2. from $6.50 to $9.00 $2.50 
3. from $4.25 to $3.50 $.75 4, from $25 to $16.80 $8.20 
5. from $10.35 to $12.59 $2.24 6. from $230 to $255 $25 


Find the percent of increase in price. 


Sample from $3.00 to $4.50 —— increase: $1.50 


What percent of the original price is the increase? 


x & $3.00 = $1.50 
3.00x = 1.50 
100 x 3.00x = 100 x 1.50 
300x — 150 
—— 0.5 
Answer: Os = 050°= 50% 

7. from $2.00 to $3.00 50% 8. from $5.00 to $8.00 60% 
9. from $4.00 to $6.00 50% 10. from $2.00 to $3.40 70% 
11. from $8.00 to $9.60 20% 12. from $6.00 to $7.80 30% 
13. from $20 to $25 25% 14. from $40 to $50 25% 
15. from $60 to $84 40% 16. from $100 to $150 50% 


Find the percent of decrease in price. 
Use the guide: What percent of the original price is the decrease? 


17. from $20 to $10 50% 18. from $18 to $9 50% 
19. from $30 to $24 20% 20. from $50 to $30 40% 
21. from $80 to $56 30% 22. from $24 to $18 25% 
23. from $200 to $150 25% 24. from $125 to $100 20% 
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CAREER NOTEBOOK 


Products of the manufacturing industry range from a child’s toy to a 
large jetliner. Manufacturing involves many diverse processes, there- 
fore offering a vast variety of career opportunities. 


has, 


La pe 


Traffic managers must determine the quickest 
and most economical means of shipping goods 
to and from the company. 


Inventory controllers record 
data for ordering, receiving, 
storing, and shipping goods. 


Efficiency experts study proce- 
dures to help make better use of 
people, time, and equipment. 
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ER CORNER 


Credit Cards 


For many people, credit cards are a very 
convenient way to purchase items and pay 
for services. Instead of carrying cash, peo- 
ple can have a purchase charged to their 
accounts. Let’s consider a few credit card 
statements (or bills) to understand how 
charge accounts work. 


Take a look at this typical charge account statement for a department 
store. 


Towne Customer’s Billing Date: June 7 
Department Store Statement Revolving Account Account No.: 2-05394-71 


Reference | Dept. Transaction Purchases, Payments, 

No. No. Description Other Charges | Other Credits 
oe ONS 572 5 |COSMETICS 

PAYMENT, THANK YOU 


47.54 


274967 ACCESSORIES 

634592 NOTIONS 

647920 MENS CLOTHING 
762954 WOMENS SPORTSWEAR 


3592/0 RETURN, NOTIONS 5.65 


Payments, FINANCE New MINIMUM 
Other Credits | CHARGE Balance PAYMENT 
76.40 10.00 
Finance charge is computed at a monthly rate of 1 1/2%. 


Equivalent annual percentage rate is 18%. Minimum is $.50. 


Previous 
Balance 


Purchases, 
Other Charges 


SS 
— 
in 
SS 


1. This is a statement for a revolving charge account. (This means that 
the new balance of $76.40 does not have to be paid at this time.) ‘ 
How much must be paid now? 10.00 


2. If the minimum payment is made at this time, how much money will 
be owed to the store? $66.40 


3. The finance charge for not paying the balance all at this time is 
1 1/2% per month. What is the yearly rate? 18% 


4. If the minimum payment is made at this time, how much finance 
charge will be owed next month? $1.00 


5. Suppose $25 is paid at this time. How much finance charge will be 
owed next month? ¢.77 


Here’s the statement on the same account for the next month. Complete 
the missing information. 


Towne Customer’s Billing Date: July 7 
Department Store Statement Revolving Account Account No.: 2-05394-71 
ae Transaction Purchases, Payments, 


6/7 | 6354003 ACCESSORIES 
6/7 | 3079240 . MENS CLOTHING 
6/11 | 3871235 PAYMENT, THANK YOU 
6/15 | 2400740 9 SMALL APPLIANCES 
6/21 | 3592560 15 [FURNITURE 
6/721 7113509 > |COSMETICS 
0721, 5619205 _ LUGGAGE 
6/28 | 63711242 AUTOMOTIVE 
FINANCE 


Previous Purchases, Payments, 
Balance | Other ro Other aes CHARGE 
j 0 ee $.85 


Rinhec ot sadrsa is BE at a monthly rate of 1 1/2%. 
_ Equivalent annual percentage rate is 18%. Minimum is $.50. 


MINIMUM 
PAYMENT 


Balance 


9 
$305.24 


1. How much of a payment did the customer make last time? $20.00 


2. Complete to find the missing information. 
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'/,Reviewing the Chapter '/)/M)/4)/M/M)/M/M/4 


Find the value. (See pp. 348-349.) 


1. 255 2, -V36-6 3. V8l9 4. —~J/100-10 5. V93 
6. 82 8 eS 25) 8. \/64 8 9. \/12? 12 10. — V/15? ~15 


Use the table on page 350 to find the value. Round to one decimal place. (See pp. 350-351.) 
11. V/19 4.4 12. 29 5.4 13. 60 7.7 14. 42 6.5 15. 72.6 
16. —V5-22 17. V2l 46 18. —vVll-3.3 19. V/85 9.2 20. V72 8.5 


Is the number rational or irrational? (See pp. 352-353.) 


an. 6 22, ef 23. i 24. 1.65 25 uny e 


ae Oe ey ir 28. 47 : 29, 61, 30. 7; 


Find the value in simplest radical form. (See pp. 354-355.) 
31. V183 V2 320 3214 2 33. V282V7 34. V1505\V6 


35, 1/4535 a6. V/s eG 37. 140 2/35 38. \/200 102 


Find the solutions to the equation. (See pp. 356-357.) 
8) n? = o+3 40. x? = 81+9- Al) 36-66 


+3 43. y? = 48 +43 44, a2 —6 = 4347 


Find the length of the third side of the triangle. (See pp. 358-361.) 


46. 47. Wd 
> ?3\/5 
? 
7 2\/26 15 


@/ A/T / M/A) A) MA) A) A) s/s as a 


48 49. 4 50. 
14 
10 a7 . 6 : 
2/18? 
= 2/337 
3\/21? 


Find the square root. Results should be in simplest form. ae pp. 362-363.) 


4 4 121 41 v3 13 \/13 

ae : (eee 53. $4. ee 
=r 144 6 2 64 18 : B81 9) 36S 

251 An? 2n 14x? x44 xyz xy 

. /—s ._ /—-— = 57. 58. -— 
> 100 2 se 49 7 E 64 8 9 3 


Simplify. Leave no perfect-square factor under the radical sign. (See pp. 364-367.) 


59. /10- 1010-60. 3-3-2 V318_— 61. 25+ 2510 V5 62. 3. Vn 6 Vn18n 


WAS Vf 2k /2r? 24 
65, —_—-_ 5 (142 = 4/3 65. f \/2r 66. z 2 
a3 a Vr 6x 
l V5 +“ a a\/5 ne —\6n 
._ /-— wpe a 0 
67 Fae 68. [- 69 5 8 7. er: 


ae ays 2 2 
7 ee 73. [2 ES 74, 27 ave 
5 5 4 ao Vg 2 


Express in simplest form. (See pp. 368-369.) 


75. 3\V3 — V3 2v3 16. \V/7 + 10/7117 77. 2\/5 — 4\/5-2V5 

fee V7 = 4/3 6 303 79, \/2 Nie Ve ee ae 
81.53 + V48 — V49V3-2 82. ayes VE 4B SST ee 
MIM SMYENM  SEINEDY 


A permission-to-reproduce chapter test can be found on page T21. 377 
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Tew i ee a ea 
Here’s what you'll learn in this chapter: 


1. To solve quadratic equations by factoring. 
2. To solve quadratic equations by taking 
Square roots. 
3. To use the quadratic formula to solve quadratic 
equations. 
. To use quadratic equations to solve word problems. 
5. To draw the graphs of quadratic functions. 


= 


Chapter 12 


Quadratic 
Equations 


ey: + / SS 
s b— 32 2 
mM Ad Z 
Unk 
ito? 


W@ 1° Zero Products 


Can you solve the puzzle below? 


I’m thinking of two numbers. 
Their product is zero. 
Tell me one of the numbers. 


’ \oe If two numbers have a zero product, one of the numbers must be zero. 
- 
(US ~y 

~ 


The rule above is used to solve some equations. 


The binomials (x — 2) and (x + 3) 
have a zero product. (= OVE = 2) Sie 


Therefore, one of the numbers 


must be zero. [= = op oe ea) 
3 = 2 == =3 
Answer: xX =2 or x= —3 
Study these examples. 
EXAMPLE 1 x= 1) 0 
x —0 or dete 
a Answer; x =0 or x=-—1 
EXAMPLE 2 (n — 5)(2n — 6) =0 
no — > = 0 or 226 =) 
t= 5. 2n = 6 
i Answer: n==5 or n=3 
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WA 


A 


Classroom Practice V/M0/ M0 /M/ / MY) Y/Y) M/A) M/A M/S 4s 


Complete. 


0 6) 
1, lt Xx = 3) OMitihen either ce — ae ee On ae — ee 


0 
2. Ii x(x — 2) = Oo then either x = Sor x — 2 


0 —4 
3. If (x + 3x — 4) =0, either x +3 =_? or? =0. 


Solve. 

4. x(x — 3) =00o0r3 5. ala + 5) = OO or -5 6. 3n(n — 2) = 00 or 2 

Tce = ca 3) = 0 8. (x — 5\(x + 2) =0 9, Ox = 2G a ree 
1or3 5 or -—2 4 or -1 


Written Exercises 0/M1/M0/M/ / / / / V/V/V / //f/ 4 


Solve. 
1. n(n + 3) = 00 or -3 2. n(n — 3) = Do or 3 3. XC - O)S0 
0 or -9 
4. y(y + 6) = 00 or -6 5. 5m(m — 1) = O00 or1 6. 2m(m — 4) = 0 
Oor4 


7. 2n(n — 9) = Ooorg 8. 4x(x + 8) = Door -8 9 (yp = 3 = 1) = 
3 1 


or 


10. (a + 8a + 1) =0 11. (x + 4\(x + 3) = 0 12°76 + Geo 


—8 or -1 -4 or -3 —1or -6 
13. (y + 3)(y + 8) = 0-3 or -8 14. (x — 10)(x — 20) = 010 or 20 
159 = 14\G@7 — 2) — Ora 2 16. (y — 10 y — 3) = 010 or 3 

17. (x + 5)(x + 6) = 0-5 or -6 18. (n + 20)(n + 40) = 0-20 or —40 
19. (a4 — 8)(a + 8) =08 or -8 20. (x — 25)(x + 25) = 025 or -25 
21. (y + 12)(y — 12) = 0-12 or 12 22. (n — 6)(n + 4) = 06 or -4 


23. (x + 100)(x — 100) = 0-100 or 100 24. (x — 4)(x — 75) = 04 or 75 


Gp SINC 0) = Oe a 26. (m — 8)(3m — 12) =080r4 
27. (6r — 18)(7r + 49) = 03 or ~7 28. (4n — 12)(6n + 72) = 03 or -12 
29, (12x — 72)(5x + 20) = 06 or -4 30. x(x + Dix + 5) = 00, -1, or 5 
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@ 2 - Solving Quadratic Equations ae 


A quadratic equation in x is an equation which has an x? term but no 
term with a higher power of x. Here are three examples of quadratic 
equations. 


2x? + 6x = 0 x= 5x 6=0 x? =5 


Many quadratic equations can be solved by factoring. 


EXAMPLE 1 2x2 6x = 0 
2x(x + 3) = 0 
i 0) or a) 
aa) eS 3 Answer: x =0 or x= —3 


To solve a quadratic equation like x? — 5x + 6 = 0, you'll have to fac- 
tor the trinomial x* — 5x + 6. Recall how to factor. 


Factor v- — 5x 42.6, 


Sica: ( \( 
Step 2: (x \(x 
Sueye Ge (ae oa? 


) 
) 
) 


What two numbers have a prod- 
uct of 6 and a sum of —5? 


—) ana 5 


Step 4: (x — 2)(x — 3) 


Now see how the equation x? — 5x + 6 = 0 is solved. 


EXAMPLE 2 x? —5x +6=0 
(x — 2)x — 3) =0 


i or x —3=0 
a Ss PSWer ee 2 OL) ons 


EXAMPLE 3 ln) 
a a 


x —4 = 0 or eo 3 =o 
oo ———. Answer: x =4 or x= —-—3 
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Y/4 Classroom Practice \/M0/M/ MV) V/A) / T/A) Y/Y 4 i 4s 


x(x — 3) x(x + 2) 5x(x — 2) 

1. Factor: x? — 3x 2. Baciorsee ea 3, Factor. 5x- — 10 
Solve: x? — 3x =—0 Solve: x* + 2x =0 Solve: 5x? — 10x =0 
0 or 3 O or -—2 O or 2 


4. Factor: x? — 6x + 8(« — 2)(x~- 4) 5. Factor: x? — x — 20(« — 5)(x + 4) 
SOE: 3 = Gye =k ee) a Solve: x? —x —20 =05o0r —4 


6. Factor: x? — 8x + 12 (« — 6)(x -— 2) 7. Factor: x? — 3x — 10(« — 5)(x + 2) 
Solve: x? — 8x + 12 =06o0r2 Solve: x? — 3x — 10 =05 or -2 


/4 Written Exercises 0/0 /M1/ MY/ M/A / / 4 / M/ / f/f / 4 


Factor. 
pee x? — 2x — 2) 2. y? — 3y yly - 3) 3. 2x7 — 4x Qe) 
Qo 3x 4 2 + 1) + 2) 5, x2 2x = 3k + Bh = 1) 6 > ee 
(x + 2)(x — a) 
7. x* + 6x + 8 (x + 2)(x + 4) 8. x2 — 7x 4+ 12x - aye — 3)9. x2 — 3x — 18 
(x — 6)(x + 3) 
Solve. 
10. x? +x =000r -1 11. x? —3x =000r3 1222 = 35% =0 
Oor5 
13. 6x + 2x? =000r-3 14. 9x — 3x2 = 00 or 3 15. Wee ee = 
or 
16. x? —5x +4=040r1 17. x? -—9x +8 =080r1 18. x7 +4x+3=0 
-3 or -1 
19. x? —8x +7=070r1 20. x? + 8x4 15 =0 21, x? = 10K ee Aiea 
-—-Sor -3 3 or 7 
22. v2 +4y+4=0-2 23. y? + 4y — 21 =0 24. y? —-7y+6=0 
—7 or 3 6 or 1 
Poa — 2 0) 26.02 4- —6 = 0 27. n° —5n — 14=0 
4 or -2 -3o0r2 7 or -—2 
28. a? + 4a — 32 = 0 29. a* + 10a +25 =0-5 30. a? — a + 35 =0 
—-8or4 7or5 
giex- = llx + 28 =0 32. x? — 16 = 0-4 0r4 33. x? —9 = 0-3 o0r3 
7or4 
BAD x? + 12% 2 36 = 0 35.2%" = 138522 = 0 36. x° — 6x = 27 =0 
—6 11 or 2 -—3o0r9 
Bi — 6x — > = 0 38. x? — 22x + 40 = 0 599 13 40a 
11 or —5 20 or 2 5or8s 
40. x? — 5x — 36 = 0 41. a® + 6a — 40 =0 42. y? + Sy — 24 =0 
9 or -—4 4 or —10 —8or 3 
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@ 3- Solving Quadratic Equations Ds 


Sometimes before you can solve a quadratic equation you must first 
rewrite the equation so that one side is zero. 


EXAMPLE 1 a 
oe) 


x(x — 5) =0 


x —0 or a.) 
x—5 £Answer: x =Oorx=5 


EXAMPLE 2 x? + 8x = —15 
ee ere enli —=10 


(x + 3)(x + 5) =0 


ees =") or eS 0 
«= —3 —— Answer: xX = —3 ol x =] —> 


EXAMPLE 3 xo ll) = 20 
ee) — 20 = 0 


x? — x — 20 = 0 
a) 4) — 0 


w— > — 0) or x+4=0 
ee) = —4 Answer? x. =o or x. — 4 


Y/4 Classroom Practice \/MN/MT/M/ M/ M/ M/ Ml / M/A / MT / M/W As 


Solve. 
lx? =4x00r4 Dex? = 4 5 5 or 1 3. x7 +8 = 6x 
4 or 2 
4.64+x =x?3 or -2 5. x(x — 1) = 12 4 of -3 6. X(x-4 52) =a 
—5 or 3 
7. 8 = (x + D& — 1)-30r3 jgel = ee 9 2 ae 
3 x 5 x 
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1/4 Written Exercises 0/M1/ M0 /M0/ M/ M/ / / /M/ / / (t/t / M4 


Solve. 
A 1. x? =3x00r3 ee OS SIN ae 3..X° = =40 oer 
4. x* + 5x = 6x00r1 5. y? + 4y = 32-804 6, X° oe = 6-6 


7. y? —2y =84 or -2 8.6 = % = ** 3 or 2 9, 6y —9=y?3 
10. x? +22 = 13X11 or 2 11. x?4+20= use \Ds, xX? = 6 = 5X6 ered 
= 1O07or —2 
13. y? + y = 42 -7or6 14. y? = 9y — 205 or 4 15. x? = 7x + 189 or -2 
16. a? —3a=186o0r—-3 17. a =12a—3570r5 18. x° =] 55 eta 
19. x(x +4) =12-6o0r2 20. yy +3) =40-80r5 21. (y — l(y + 1) = 48 
7 or —7 


22. (x + 2)(x — 3) = 6 23. (n — 2)(n + 5) = 18 24. (a — 1a + 1) = 15 
4 


4 or -3 —7 or -4o0r4 
6 x | x—1 4 
B 25.~= = 26. = ™ 07, 3S SS 
5) a] 4 or 3 4 aan 7Jor4 3 eS or 
aa x y—3 8 4 x —3 
28. =— ———————— = 30. = = 
ps oo z piss 7 or 7 wee 4 5 or 5 


C 31. 2x? + x = 3-15 or 1 32. 2x? —x =1-Lort 33. x + 10 = 2x? 27 or -2 


B42 Pio) 10 35, Cnet Gn 1) = 28 eg ee 
1 1 a4 ea 
my Of ao aor = gi Ol 


For more practice, see page 434. 


SELF-TEST 


Solve. 


1. x(x — 3) =O000r3 z y(y + 2) = 00 or =2 . 2n(n eee 
or — 


4.(y-O(¥-3=0 5. (+ 4x — 3) =0 


7. 2y? — 1l0y =0 epee we te JE J) = 6 Pee cede =. 2 == 0) 
Oor 5 -5 or -3 —6 or 2 


10. x? = —8xo0 or -8 11. y? + y = 305 or -6 . x? = 11x — 28 
4or7 
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@ 4- Using Square Roots D5) 


A quadratic equation like x? = 25 can be solved by factoring or by 
taking square roots. In Chapter 11 you studied how to solve equations 
by taking square roots. Let’s review that method here. 


SOLVING BY FACTORING 


x? = 25 

x-=— 25 =0 

(x — 5)(x + 5) =0 
x—-5= or eee) 
x=5 C5) 
Answer: x =5orx = —5 


SOLVING BY TAKING SQUARE ROOTS 


ee = 25 
Take the square root. Take the square root. 
My == eS 


Read: x equals +5 or —95. siiinc 
means x =5orx = —5. 


Answer: x =5o0rx = —5 


You'll probably agree that the second method is a little easier. Study 
these examples of that method. 


EXAMPLE 1 Yao—vis 
6 = =e oy 1S) 


x= +32 


Answer: x =3\V2o0rx = = 29) 


EXAMPLE 2 2x? = 18 
x? = 9 
x23 
Answer; x =30rx = —3 
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Some quadratic equations have no real-number solutions. 


EXAMPLE 3 


It’s impossible to find a real- 
number square root for —9. The 
square of a real number is never 
negative. 


"/4 Written Exercises 0/M/ Ml /MV/ t/t / Mt / M0 / T/T / t/t / t/t / /& 


Solve. If there is no solution, write no solution. 


2; 


A 1x?=4+2 
5. x? = 64 +8 
9, x? = 400 +20 
13. a2 = 8+2V2 
17. a? = 12 +23 
21. 3y? = =F 
no solution 
25. x° + 1 =] 50 +7 
29. 2 4+7=4 
no solution 
B 33. 2x?-—1=17 
ES 
37 2s l feel 
se ede Gi +3 
falling bodies. 
Complete. 
41. 


6. 


38. 


x? = 943 
a* — 81 +9 
x? =3+V3 


p> 32 S42 
2x? = 18 +3 
G 2n2 = =200 
no solution 
pe day = 20 
ae +2\/7 
ie aa oa 


no solution 


3y? + 5 = 50 
» + \/15 

42 
a 2 
x = ae 


3. 


Galileo discovered the following law for 


distance it falls = 5 x (time)? 


d = 5t? 


20 80 


Tine mveonae Jv [2] 4] Pa] ho 


5 


x? = 16244 4. 


vo 12] +11 8. 


We = 49 +7 


x? = 100 +10 


~ne==7tVv7 


= 
& i 
es rm : ¥ 
NW\aban , 
oT ISIES! 
a F xy 
i if 
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—@5- Using Square Roots ii 


Equations like (x + 1)? = 25 can be solved in the same way you solved 
equations in the last section. All you do is take the square root of both 
sides of the equation. 


EXAMPLE 1 (ee e225 
Take | Take the square root. | | Take the square root. | root. Es 
33 eae == 


el can or x+1= —-—5 
x=4 x = —6 
Answer, x = 4 or xX = —6 
EXAMPLE 2 (Gye = DP a 
[te eg || Take the square root. the Take the square root. root. 
a a eee 
a or 2 
Dee = 2x =) —6 
xa 4 = — 
Answer; x =4orx = —3 


1/4 Classroom Practice \/M/Ml/ MM / M/ / Ml /M/ / Mt / / Mt M/S i A 


Complete. 
1 (oa iier= 9 2s (x — 3)? = 16 
keeles 7S x= 3] Se 
Mee le=3 or x4] ==—3 i= A or be oy Sed! 
Solve. 
816 = 43 or —1 4, (2x + 1)? = 252 or -3 SO ee 
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"/4 Written Exercises 0/MT/M0/M)/ MU / Y/Y) / 0) t/t /f/ /& 


Solve. 
oe 1. (x 3). ote 3 2 (e445)? =49 26,2125 See ay aes 
9 ore 
4. (x + 1)? = 163 or -5 Sy (y + 8)? = 1002 or -18 6. (y — 2)? = 81 
1 one 
Te (y — 3)? = 6411 or -5 8. (n + 2)? = 91 or -5 9. (a —7) = 121 
18 or -—4 


10. (2x — 1)* = 253 or -2 11. (4n — 2)? = 36 2 or -1 12. Qy -— ZF = 3 
(op &= 


13. (2x — 3)? = 495 or -2 14. (2x -— De = 815 or -4 15. (2x + ee = 2 


16. (Sp + 5)? = 1001 0r -3 17. (2p + 3)? = 813 or -6 18. Gx op 29 
or 

19. (4a — 8)2 = 02 20. 3x —3% =litor2 21. (6n — 6)? = 36 

3 3 2 or O 

i Dh eee = ee ve LG = De 24. (x4 = 3 
25. +1)? =2-1+ v2 26. s)- — 6-6 + 6 27. (a —5)* =8 
(y+) v2 6. (y +8) ve a= as 

28. 3(x —1)2=1230r-1 29. Ax —7)2 =18100r4 30. 6a + 1)? = 24 

1 or -3 


31. Sn +22 = 451 0r-5 32, Ha — 1)? = 756 0r-4 33, Hx + 3)? = 28 
af 


34. 3(y —6)2 =2730r9 —- 35. 32x + 2)? = 481 0r -3 36. 22x — IP = 50 


For more practice, see page 434. 


Ley A= 64 28 


= 144+ V7 So — 50 = 6 


Te ean S422 36-7ors On Gee ead 
5 11 or -—5 


10. (x + 7)? = 25-2 or -12 11. (2x + 6)? = 16-10r -5 12. (2x — Qe all 
6 or -—3 
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@ 6° The Quadratic Formula De 


Not all quadratic equations can be solved by factoring or by taking the 
square roots. The formula below will help you find the solutions to all 
quadratic equations. 


\ —ond THE QUADRATIC FORMULA 

= 

[N= The solution of an equation ax? + bx + c = 0 is either 
—b + Vb? — 4ac —b — \/b? — 4ac 
0 x = ———_______.. 


— 2a 2a 
pam Wile = ane 


2a 


Sometimes 


these are written in combined form: x = 


EXAMPLE 1 Solve 2x? + 3x —9 =0. 


a ie 


2x? + 3x —9=0 


5044 ——2,) = >, and ¢ — —9. 


: —3+ V3? — (4-2-9) 


34 VPo@2 9) | Y  -3- VPI AD 


> 


2D} 262 
Pees ate eat soja aa 
a 4 = 4 
5 ev eal a3 V8 
xX =-_CC x= 
4 4 
_ —-3 +9 a 
—— 1 x= 7 
=o) = 12 
a ay 
vas i 
Answer: xX = Sore =— —3 
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Once you feel comfortable working with the + symbol, you might 


simplify your computation in the following way. 
EXAMPLE 2 _ Solve x? — 6x +2 =0. 
a bx oe 0 
1 ee) 


So, @— 1b = 6, and — 


=) aa) b> a 
a 2a 
. 2-9 Veou Ga 
2-1 
ae ay 66 6 
7 a 
jae OS 
(eae ae 
Gee 7 
eres es 
~ - 26+ Vd 
2 
x=3tV7 


oe 7 or x Soe 


Answer: x =3+ V7 or x=3—-W7 


1/4 Classroom Practice \/M/M0/M/ / / / V/A) Y/Y UM) Mi 4s 


Tell what the following expressions mean. 


bee 4/5 Pl = oye 3.4 56 A 9) ae By 2 
2+ V50r2—-— \5 14+ 3,2 0r1-3y2 4+5\/6o0r4-5\/6 2+ 3\/2 or 
State the values of a, b, and c for each equation. 2 = 372 
5, 2x° +3x4+1=0 6. 3x° = 7x - 2 = 0 Ip = oe = eh = 1) 
a=2 b=] 3.6 = 1 a= 6 90l= — 7 oe 2 a=1,b=-3,c= -4 
8. x2? -x-—3=0 9. 4x2 +4x4+1=0 10. 2y? — 3y —-7 =0 
a=1,6= —-1,c= —3 a=4,b=4,c= 1 a=2,b6= -3,c=-7 
He 2)? sy = 0 P2935 — ao 0 135 2x7 2 le 
Aen, joa ee o a@=3,6=0,c¢= -15 a= 022 — ae 
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W/ A 
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Complete. 
Mee sx2 — 5x = 2, 


es 
az=3,b= 


le: It 247 = | — 3x, 
ten 2 


= a 
2 


re 


2 


=), 


= Q. 2x2 + 3x - 1 
oul @ = 


15. If x? + 2x =7, 


ae 


2 


then _?_ 
c= 


then 


1s 


& 
= 


. If 2x2? —x = 15, 
= 0, 2x? — x — 15 
b= 


— 0. x7 + 2x -7 


ae 
2 =7 


and c = it 


, eal eS? 


? 
—1 15 


Written Exercises 0/M1/M0/ M/ / V/ / ) /M/ / / l/l 4a 


Solve by using the quadratic formula. Leave irrational numbers in simplest 


radical form. 


1. 2x? + 3x +1 =0-5.-12, 
4. 2x? —5x —-3=03.-5 5. 
7. 2x? + 7x -—4=0-435 8 
10. 5x? 4 3x —2=0-1.2 IL 
13. 4x2 —4 =01, -1 14. 
16. y? y= 0 ie 17. 
19. Sy? + Ty +2 =0-Z. -120. 
22. 2x? —3x=5-125 23, 
1, Dt a 
311, |) 29. 


Solve by two methods. 


a. Factoring 


4x2 4 5x +1=0- 4° -13. 


4x2 47x —2=05--2 6. 


b. Using the quadratic formula 


BE x? — 5x =00,5 


34. y2 +y = 00, -1 


oy. x° —6x 48 =02,4 


x? + 4x —21 =0-7, 3 


IS 


18. 


1 
3:2 
Bx = 1 
a= 8 ae 
9, 3y2- Ty +2=05 
12.. 2x2 = 25 =] 33—= 
15. 4x2 — 1 =05--5 
eh ce? = Bre ae ht = 
1+ V6 
Daly Seo = ee aS 
1+ \/13 
24. 3x" = Xp | 
27. x7 +3 =6x3+ V6 
30. 4? cea 
324 5 
2 


32. x? + 8x +7 =0-1, -7 33. Oe 


35. y2 —Ty + 10 =02.5 


38. x? —6x —7=—0-1,7 


36. 


39. 


s?—6s+9=0 
3 


Yo 0 
=3nA 


Y/4 Mixed Practice Exercises W/MN/M/ M0 / M0 / Ml / 40/0/40 / MT / 0/0 / M/A 


Solve by factoring. 
I. x? = 2x =00, 2 2. y? + 3y = 00, -3 ee 


4. 2x2? = 4, =00 2 5, 5x2 — 10x = 00,2 6. 2x? +x = 00-5 


iE A 34 2 = 0 27a SX t= 2 = 30 1 3 x* + 2x — 8 = 0 


10. x? + 10x + 21 = 0-7. -311. x? — x = 306, -5 12, x? 42% = 35 
-7,5 
Solve by taking square roots. 
i13h ae a= \4e2 = 30-6 15) 2 = 35 Sa 
16. x? = 42 + V42 eye — lo) 18 18, x? =40 = 027/10 
19. x? — 18 =0 +32 20 (ee 2) 2) oe? 21. (x — 1)? = 165.3 
22. (x 4)? =] 493, -11 23. (y — 3)? =1734V17_ 24. (y + 2)? = 28 
=22 277 
Solve by using the quadratic formula. 
ee x — 3 0 -1,3 26.0%? + 4y = 5 = 0-51 27, XO 2 ae 
1 1 
se | 2 =e a = 
28. 2x 3x +1=05 297 35-4 = 0-7, 330. x Sx +3 ED 43 
31, 3x? — 2x — $= 0-112 32, 2x? + Sx —3 = 09, -3 33, x? 3x 42 =H 
+ 1+ V7 
WL emily ea Ie ye, re oe a PE 36. 2x? — 2x = 3 ya 
For more practice, see page 434. 
j Imaginary Numbers a 
4, You know that there are no real-number solutions to the equation Pf 
4% x? = —4. If you take another course in algebra, you'll learn that “4 
% equations like this have solutions which are imaginary numbers. » 
y x? = 4(-1) 4 


i= as) — | 


Y 
f The number \/—1 is called imaginary, but actually it is very, very 
if 
H 
4 


coSsSSOR, 
ALA 
K) 


useful in technical fields such as electricity. ° 


f 6SIDy caalN 6FFSSSISER, nae 
\ D oe N Qy x S: so 
Mie 55 


Rone 


ra, 


Q 
Q 
Ox ee xy <> 
ross Hr NS 


= 7- Problem Solving Mia 


In this section you’ll use quadratic equations to solve word problems. 
Your method should be the same as you used earlier in this course. 


A Guide for Problem Solving 


. Read the problem. Read it more than once if you wish. 

. Let a variable stand for one of the unknowns. Show the 
other unknowns in terms of that variable. 

. Write an equation and solve it. 

. Answer the question. 

. Check your work. 


EXAMPLE The length of a rectangle is 2cm more than the width. 
The area is 80 cm?. 
Find the length and width. 


Let x = width 
Then x + 2 = length 


width x length = Area ae 
x X(x + 2) = 780 
x(x +2)= 80 
x? 4+2x= 80 


xe 2 0 0 
(x + 10)(x —8) = 0O 


10 = 0 or x—8& =0 
= — AO eas 
Answer: The width must be a positive number, so the value 
x = —10 is not a solution to the problem. 


width: x =8—> scm 
length: x 2 = 0 Orci 


Check: length x width = Area 
lO oe — SOD 
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V4 Written Exercises 0/M0/ M0 /M1/ MY / M/ / t/t / M/  / // 1/4 


A 1. The length of a rectangle is 3cm more than the width. 
The area is 40 cm’. Find the length and width. 


length: 8 cm; width: 5 cm 
2. The length of a rectangle is twice its width. 


The area is 72cm*. Find the length and width. 
length: 12 cm; width: 6 cm 


3. One number is 2 more than another. 


The product of the numbers is 35. Find the numbers. 
—5 and —7, or 5 and 7 


4. The square of a number is 30 more than the number. 
The number is positive. Find the number. 6 


5. Shaded area = 40 6. Shaded area = 400 7 Volime =o 
Find x.2 Find x.5 Find x.5 


6x 
2x 3x <> 
x| 2x x+1 
4x 
10. 
1 
xX 

3 2 

x12 


Use the Law of Pythagoras to find x. 
8. 2h, 
x 10 Xe 
6 
Xortwee 


B11. The perimeter of a rectangle is 32 cm. 
The area is 48 cm?. Find the dimensions.12 cm by 4 cm 


12. The sum of two numbers is 13. 
The product is 42. Find the numbers. 6 and 7 


C 13. Vince bikes 3 km/h faster than Al. It 
takes Al 1 hour more than Vince to 


travel 36 km. Find how fast each bikes. 
Al: 9 km/h 
Vince: 12 km/h 


For more practice, see page 435. 395 


- — oa 


§@ 8- Quadratic Graph eee 


The equation y = x? — | states that y is a quadratic function of x, or 
that y depends upon x. This equation has two variables, so its solutions 


are pairs of numbers. 
You name a number Then you substitute that value for x in the 
as a value for x. equation to find a value for y. 


poe 


ea seiaten | oes cement 


10 


The graphs of quadratic functions all curve in a similar way. The graph 
is called a parabola. The “tip” of a parabola is called its vertex. Study a 
few more examples of these special graphs. 


EXAMPLE 1 


vertex 
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Some graphs of quadratic functions curve upside down. 


EXAMPLE 2 


vertex 


Y/4 Classroom Practice '/Ml/M/ 4M MM / / T/T) / M/A i As 


Study the graph of y = x? — 1 shown on the last page. 


Is 


Pe 


3. 


What are the coordinates of the vertex of this parabola? 0, —1 


How large a value can be substituted for x? How small a value? 
any value any value 


How many values of x make y = 3? two 


. How many values of x make y = —3? none 


. Suppose you are told that the point (2.3, 4.29) is on the graph. Then 


5 aaa DS 
you also know that the point (—2.3, x59) is on the graph. 


Study the graph of y = x? — 2x — 3 shown on the last page. 


6. 


qi 


8. 


9: 


What is the x-coordinate of the vertex of this parabola? 1 
What is the y-coordinate of the vertex? —4 
How many values of x make y = —4? one 


How many values of x make y = —3? two 
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"/, Written Exercises HUA EM MLL bak ehle 


For each equation do three things. 
a. Make a table of values. Check student's charts. 


b. Draw the graph.check student's graphs. 


c. Give the coordinates of the vertex. Coordinates given below. 


A 1) = 10-0} Daye Xe 1(0, 1) ay =x — 410 —4) 
Ay = 2X 1G, 0} Sy 2% (0,0) 6. y= ox (0, 0) 
Paya X(t Soy =) — 24 = 1) 9, y = 2x — x*(1,1) 
y= x — 24 — 11, —2) Mey = 4 (27) 12. y= x? + 4x aA 

(=27 ae) 

13. y =x? — 2x — 21, -3) 14. y = po 6x 8a eee Ora 
ion = x? + 6x — 6 ay =O — C6 48) (0, 9) 18. y = (2 — x)(2 — x) 
(-3, -15) (2, 0) 


19. On the same set of axes, graph both equations: 


= 5 ee and = —(x? + 2). Check student's graphs. 
The graph of y = x? — 4x + 2 is shown at the right. 
20. What is the vertex? (2, -2) 
21. For what values of x does y = —1?1 and 3 
22. How many values of x make y = 2? two 
23. How many values of x make y = 7? two 


24. How many values of x make y = —2? one 


p 25. Use the graph of y = x? — 4x + 2 shown 
at the right to draw the graph of 
ve —(x? — 4x + 2). Check student's graphs. 


26. Suppose you are told that (4,1) is the vertex of the parabola 
y =x? — 8x + 17. Can you give the vertex of the parabola 
y = —(x? — 8x + 17)? (4, -1) 
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The graphs of three equations are shown at the 
right. 
27. Give the vertex of each parabola. 
(1-3) U)cand (ta) 
28. What is the vertex of the parabola 
Vy = x7 = 25 6? (5) 


C The expression b* — 4dac (from the quadratic formula) can tell you 
whether the graph of a quadratic function crosses the x-axis once, twice, 
or not at all. 


If b? — 4ac > 0 <> graph crosses x-axis 2 times 
If b? — 4ac = 0 <~ graph crosses x-axis ] time 
If b? — 4ac < 0 <~ graph crosses x-axis 0 times 


How many times does the graph of the equation cross the x-axis? 
29. y= x? —5x +2 30. y= x? — 4x + 6 31. y= x? — 10% 4525 


2 times O times 1 time 


For more practice, see page 435. 


SELF-TEST 


Solve by using the quadratic formula. Leave irrational solutions in simplest 
i ies NTRS) 
radical form. ~7 + 39 Pees 


ees 3 
lx? 4+ 7x —10=02 2. 2x7 + 4x — 12 =0 3. 3x? — 2x —6=0 


4. The length of a rectangle is 4cm more than the width. The area is 45 cm?. 
Find the length and width. tength: 9 cm; width: 5 cm 


. Draw the graph of y = x? — 2x — 2. Check student's graphs. 
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ER CORNER 


The average family in this town has 
4.2 members and owns 1.2 cars. 


What does it mean to say, “The average family has 4.2 members” 
when we know that no family can have 4.2 members? Study this 
chart. 


~) Averages 
OL Have you ever heard a statement such as this? 


le 


Nelson 
Jones 
Jackson 
Bernstein 
Marko 


Average number of members = = = 742 


Average number of cars = 2 awl 


The averages figured above are called arithmetic averages. There is 
another type of average, called the median. The median of several 
numbers is the number in the middle. 


Be sure to arrange the numbers in order. 


3,3,4,5,6 OL 12.3.4, 3,4,5,7 


lve dian =—2 median = 4.5 


i 
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Sometimes in a wage dispute, labor and management will use the word 
“average” in two different ways. 


Management says: “The average yearly wage in this company is $17,900.” 
Labor says: “The average yearly wage in this company is $11,000.” 


The figures below show that both statements can be correct. 
President $60,000 


$15,000 


Sales Manager 
Two Supervisors $12,000 each Median: $11,000 
Five Workers $10,000 each (5 wages above, 5 below) 


1. Find the arithmetic average for the number of members and for the 
number of pets in the families listed below. members: 3; pets: 1.2 


Family 


Gardner 
Pollock 
Shea 
Rawlings 
Lister 
Samuels 


2. Find the median number of members and pets. 
members: 2.5; pets: 1 


3. In the company where Fran works, there are 10 people. Last year 
people took the following number of sick days: Fran, 2; Art, 4; Sue, 
4; Dick, 2; Amy, 1; Melba, 1; Ted, 22; Elena, 3; Hank, 3; Rose, 0. 


a. What is the arithmetic average? 4.2 

b. What is the median? 2.5 

c. Most people took far fewer sick days than Ted. Which average 
best describes the number of sick days taken by most of the people 
in the company? median 
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/iReviewing the Chapter '/M)/M4)/M/4/M/M0/4/4 


Solve. (See pp. 380-381.) 
exc 2) = 00, 2 2. vy + 4) = 00, -4 3. x(2 — 7) =0 0,7 


maa — 9) — 0 0,9 5. 4x(x + 6) = 00, -6 6. 5n(n + 8) = 00, ~-8 
7. (x + D(x +5) = 0-1, -5 & (x — 3) x +6) =03,-6 9 (y+ SLY — 3) =0-5,3 
10. (x — 3) —2) =03,2 1h. @—6)n—2)=06,2 12. (x — 8x +6) =08, -6 


Solve. (See pp. 382-383.) 
13. x? — 3x =00,3 14. n*2 + 4n =00, -4 15. 5x + x? =00, -5 


16. 2y? — 4y = 00,2 17. 7n? + 14n = 00, -2 18. x? + 4x +3 =0-3, -1 
lee 5x + 6 =] 0-3, =2 20. x*° = 8x 4+ 15 ] 05) 3 21. x7 —6x +8=04,2 


ex = x — 20 = 05, =4 23. x? + 3x = 18 =0=6,3 24. x° + 2x — 35 ]=0-7 5 


Solve. (See pp. 384-385.) 
25. x* = 2x 0,2 26, x2 = —3x 0 —3 iy) Oa 


28. n? = —4no, -4 29. x? + 7x = —10-5,-2 30. x? 4+ 6x = —9-3 
Bix 10x = —162 8 32 x2 = ie 2a 33. x? + 4x = 21-7,3 


Bam? = —llx — 30-5. -—6 35. x? = 9x — 1492,7 36. x? =x +427, -6 


Solve. (See pp. 386-387.) 


vex = 9 3 38) y? = $l 29 39x = 36-26 

40. x? = 142/14 Aly? =] 221 42. n? = 20 +2\/5 
43. y? = 27 +33 44, 2x? = 50 +5 45, 3y2 = 18+ V6 
46. n? —3 = 13 +4 Avex? + 238 £6 48. y? —6 = 43 +7 
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© /M/ M/E) A) A) A) A) A) ss sas e/a 


Solve. (See pp. 388-389.) 


49. (x — 1)? = 165, -3 50. (x 4253)" = 86, 12 51. (x + 4)? = 644, -12 
52. (y — 2)? = 368, -4 53. (y 455)? = 49 2,12 54 (ar— 1)- — 100 wae 
55. (3x + 3)? = 361, -3 56. (2x — 4)? = 646, -2 57, (2x +6)? = 16-1, -5 
58. (4x + 4)? = 160, -2 59. (3x — 9)* = 361,5 60. (Sx — 15)? = 1001, 5 


Solve. (See pp. 390-393.) 


61. x? +3x—10=02,-5 62. x? —9x+ 14=02.7 63. Ix? + 5x —3,=0 
+, -3 
64. 2x2? —2x —~4=0-1,2 65. x7 4+ 8x 4+15=0-3,-5 66 3x24+5x4+2= 


67. 4x? 2x —-2=0-5.1 68. dx? — x —3 = 015. =1 69. 2x? + 5x £3 = 0m 
= 
2 


pM ox? ox — 2 = 0 Wil, Ghee 45 Joe ey = i) 72. 3x? = 2 ae 
—1+ 11 —7 + yVAz t= 48 
5 8 3 


Solve. (See pp. 394-395.) 


73. The length of a rectangle is 5 cm more than the width. The area is 
36 cm?. Find the length and width. length: 9 cm; width: 4 cm 


74. One number is 6 more than another. 
The sum of their squares is 90. Find the numbers. 3 and 9, or —9 and —3 


Do the following exercises. (See pp. 396-399.) 


75. Make a table of values for the equation y = x? + 2. 
For what values of x does y = 6? —2 and 2 


76. Make a table of values for the equation y = x? + 3x — 5. 
For what values of x does y = —7?-1 and —2 


Draw the graph of the equation. (See pp. 396-399.) Check student's graphs. 
ay = x? — 3 18.) = 2x7 TD. y = x? + 2x el 


A permission-to-reproduce chapter test can be found on page T22. 403 
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Cumulative Review 


Simplify. 
6x + 10 
1. —7a(4a)(—a) 284° 2. (10x + 3) — (4x — 7) 
——_ 
ae Se 


4. hoe oe xt 5 


Factor. 
7. a® + Ta ala + 7) 8. 8x3 + x? x2(8x + 1) 
10. x? + 7x + 12 ll. y? — 3y — 18 

(x + 3)(x + 4) (y — 6)(y + 3) 


13. y? + 12y + 36(y + 6)? 14. a? — b? (a — bya + 6) 


16. 16x? — 25 17. m? + 6m — 40 
(4x — 5)(4x + 5) (m + 10)(m — 4) 
Solve. 
19. 6x +4 = 284 20. 3y —-7 = —28-7 
22. 5(2m + 3) = 352 23, =(a +3) = sae lan 
25. —(x — 10) =4+x 26. -3x+12=—-x-4 
3 8 
| a at] 
ag Pee 20, 2 
is 255 3 Aue 
3x — y = 10x = 3; b= 10 a=4; 


2a — 
oF aes ie 32. | 


a+3b= —2b6=-2 


3. 


30. 


33. 


0.9m — 0.03m 0.87m 


Pen cle ony 


Boye + 12m 3m(m + 4) 
Dee ie Ss ike 
(n — 9)(n — 2) 
x 
(x = S}(x + 3) 
x = 6x 9 
(x — 3)? 


Ag) tS Be lg ea 


4-Day 6 


. Oly — 0.02y = 2.4 
30 
ve x 
—— — = 910 
5 E 2 


4x — 3y = 15x = 3; 
Ses yaad y= -1 


34. 12 is 30% of what number? 40 35. What percent of 18 is 123 
66-=% 
36. x(x —4) = 00,4 37, 6mm +3) = 00,-3 38 (y — 4p +3) =9 
4,-3 
895m — 5m = 00,5 40. x? + 4x + 3 = 0-1, -341. > —y-6=0 
a 2 
agen +n = 6-3, 2 43. 2x? = 50+5 44, 4(x + 1)? = 362, -4 
M5, 2x" + 3x —2 =0 46. x° 5x 5 = 0 47, 4x° = 60-2 0 
8 -5+ \5 1 
a ian a ar 


Draw the graph of the equation. Check student's graphs. 
48. x + 2y=0 49 y= Xe 


404 A more extensive cumulative review for Chapters 1-12 can 


50. 


y=x? — 8x + 16 


be found on page 444. 


Extra Practice Exercises 


CHAPTER 1 


For use with pages 2-7 


Find the value of the expression. 


A 1.7642 2. 5+8 40 3. 9-763 4. 6°424 
5, 2-3 4410 6. 5°2—64 7. (6 — 1)°315 8, (4 = 2) ee 
9, 2(3 + 2)10 1045 2 4)24 «1h 8 ese 12. 10 + (6: 1)16 


If n = 3, find the value of the expression. 


13. 9n 27 14, 9 4+ 712 15. 9 —n6 16.9 —n3 


If x = 10 and y = 5, find the value of the expression. 


17. x + y15 18. x —y5 19. x +x +4 y25 20. x +5 —y 10 


If y = 2, find the value of the expression. 
21. 6(y + 2) 24 22. 6y +214 23. (y —1):44 24. 2y — 31 


For use with pages 8-11 


Simplify. 
ae Me Qn 2n+n+n3n 3. 2n + n3n 4. n+ 2n3n 
5. 3x — x 2x 6. Sy — 2y 3y 7. Tm + 3m 10m 8. 10x — x 9x 
9. 4a + 5a 9a 10. 6x + 3x 9x ll. 4a + 2a = 3a3a 125.5% > 5x =e 
ibe ox + 8x — x 10x 14. nv 2 6n = 7 15. a + 2a — b3a - 616. 3n — n Fam 
in-7 2n +m 
17. 2X =") 3x 5x -— 5 18. 6n — 6 + 2n 8n - 6 19. 5m + 2+ 6m = 1 
11m + 1 
20. 6 + 7n —6n + 7 + 13 BUS Oy a yaa 
Se ap 
2 YE Ve es 22 TAS A) Ne 25. 47 7 or ao 
6x + 2y 11x + 4y n+ 2r 
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For use with pages 12-15 


Find the value of the expression. 


A 1. 39 2. 4716 3. 

5. 444 6. 2°8 i 
Simplify. 

Oe y= yey? LO 11. 

po Ora 14. a-a-b:b ap? 15 

17. 3-a-+a3a? 18. 2°c°c 2¢? 19 

21. 2+(4r)8r 22. 6°3n18n 23 

25. (2r)(4r) 3/2 26. (10x)(5x) 50x2 27 

29. (2a)(4b) 8ab 30. (3x)(4y) 12xy 31 


For use with pages 16-17 
State the expression without parentheses. 


A 1. 3(x + 3)3x +9 
5. 8(n + 4)8n + 32 


9. x(x — 2)x? — 2x 


13. 6(2n — 8)12n — 4814. 4(5x — 4)20x — 1615. 


17. 3(2a — 3b)6a — 9618. 2(4x — 2y)ax — ayl9. 


2. 7(y + I)7y +,7 3, 
6. 6(c —2)6e-12 7. 


10. Wy +7)y+7y 2. 


274 


3°97 


a a0 2 


Sxyprysy xy3 
LO 2 110A? 
. (4n)*416n 
. Ty 8y 56y? 


. 2°a°5*ai10a? 


S(a — 1)5a-5 


A(x + 3)4x +12 8. 
n(n + 2)n? + 2n 12. 
3(2a — l)éa - 3 16. 


a(6a + b)6a? + ab20. 


Use the distributive property. Then combine like terms. 


21. 2(n + 3) + 12n+7 


DAVAGC== 3) 4 2x6 esa 4) ve 


ine 27. Ee 3) 2 aN 


30. 5(2 + 3x) — 4x —7 
1x + 3 


22. 49 + 1) +34y+7 


28. 3(5x + 7) + 2x — 20 


330i. re ne 
10a + 14 


28. 


32. 


4. 


0-736 


a5 705 


on Cote CI CR Com 


0° DD Ge 


ab*c? 


. 6:a:a-b Ga% 


. 6n-530n 


6s * 55 30s2 


x+x°4*x 4x3 


3(n + 2)3n +6 
Aa+t+ lata 
c(c + 9)c? + 9c 
5(3x + 2) 


15x + 10 


x(4x — 2y) 
4x? — 2xy 


23. 3(n + 1) + 83n + 11 


26. 8(3n + 1) — 224n + 6 


7x + 1 


29, 2Byeb 5) = sje 
y+ 14 


32. 7(n + 3) + 2(n — 6) 


9n +9 
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For use with pages 18-21 


Find the value if possible. If not, write impossible. 


A I. 6°00 pre see 9. 8-00 4. 
2: So 6. = impossible 7.6+ 16 8 
9. aclu) 0 10. I, 11. deta impossible 12. 
3 ] 0 
Let x = 1. Find the value of the expression. 
13. 7(x — l)o 14. x + x1 15. 3x + x3 16. 
Let a = 6. Find the value of the expression. 
ey = 51 18 2a — 2) + 101 19, S421 20. 
Simplify. 
21.3 + 2x —32x 22.7+4y—74y 23. Be) ap ES 24. 
a 
Pee, 26 ace aoe 28. 
6 » 
For use with pages 22-25 
Tell which of the numbers shown in color is a solution. 
Meter jo — 4 2 | or 0 He ae ey 
ot) — oom da 4) — Ola le or 12 
5.6-—-a=4 4, 3, or2 6n—5= 10 or 10 


Tell which of the numbers shown in color are solutions. 


in 4 Ieee Sc can 67,9, 10 
9y<17 15, 16, 19, 20 10.a>9 6,8, 10, 12 
Mee 1, 324,10 [bs eS 8 
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0 4 
4 


: & impossible 
0 


12 ~ Oimpossible 


are 
4 


Ax + 4) —8 


2n 


= Lf) 


2 


CHAPTER 2 


For use with pages 34-37 


Solve. 

A kx—-2=46 2y—4=26 
5. y-4=711 6.x —3=69 
9n+2=64 0Wx+1=76 
13.x4+5=2015 14.74+6=148 
Solve. 

17. y—5=2025 18. x —6 = 1319 
2a — 178 2220 =o = 1621 
250+ 16 =226. 26. 1 18 = 257 
29. 15 = y + 87 30. x —4=04 

For use with pages 38-41 
Solve. 

week 2x — 126 2. 3y = 124 
Sex = 155 6. 6x = 183 
9. = 412 10. 5 = 918 
Solve. 

13. 9y = 546 14. ix = 213 
Ma Axe 369 18. 8x = 729 
21. > = 535 22. 9 = 7 36 


2 ao 8 Sele 
7.n—7= 613 
Hex tT 81 
15.n+9= 156 
19. x +6 = 1913 
wy, Se de | ab ee 2 
27. x —6 = 1824 
31. y +3 = 2724 
3. 4n — 123 
Th Ty = 284 
ie 12 
15. = = 824 
3 
19. Ty = 426 
93.) = 86a 
8 


4,.¢—-4—48 
8. m—3 = 811 
12. y+6= 104 
16. m1 aa 
20. n+7= 147 
24. r— 11 = 2233 
28. 30 =n — 535 
32. 16 = x — 1430 
4. 5n = 255 
8. 9x = 637 
12523600 

2 
16. 2] 723 

6 
20. 9a = 819 
24. 9x = 546 
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For use with pages 42-45 
Solve. 
A. 1. 2x+4=61 wey 3 = 93 3. 3n -7 = 116 4. Sv = 3 = 225 


Deo Ve-pes == 152 6. 6x + 18 = 363 7. 4n+5=4510 8. 2a —6 = 2013 
Oesar 6 = 36010 10. in —8=417 Il 3x—8 = 137 12064 —5 = 355 
13. 7a +14=211 14.2m+1=136 15. 4n+3=5112 16. 9n — 40 = 328 


76x = 12 = 307 18. 4¢a+2=4611 19. 7x -l2=] 759 20,55) — 13 =i76 


For use with pages 48-49 
Solve. 
pee 1. 2x + 3x = 153 2. 4a — 2a = 105 Sy Oy + By — 182 


4. 2x +3x—5=307 5.5c—2c+8=204 6. 92+ a—2=283 
7.2n—-548n=455 8 7x+3—2x=183 9. 4n4+743n=212 
10. 15n — 6 — 7n = 345 11. 8y-—34+y=243 12. 10a+6—7a=308 
13.28 =y—4+43ys8 14.40 = 13x —6x—26 15. 56=7a— 16 +208 


IG. 46 =2y 5x —37 17. 19 =s8a +7 —6a6 18: 2) =]6x 4 3x — 4 445 


For use with pages 54-57 


A 1. Three times a number plus 5 times the number 1s 64. 
What is the number? 8 


2. Cynthia’s father is 26 years older than Cynthia. 
Together their ages total 42. 
How old is Cynthia? 8 yrs. old 


3. Amy has twice as much money as Barb. 
Together they have $15. 
How much does Amy have? $10 


4. Our class has 90 students. 
There are 4 more boys than girls. 
How many boys are there? 47 
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For use with pages 58-59 


Solve. 

A 1. 2n=10+n10 2, 
4. 16 — 2y = 6y2 5. 
7. 7x — 12 = 4x4 8. 
10. i= aye 11. 


13. 2n + 11 =7 +4 6n1 14. 


For use with pages 60-61 


Solve. 

A 1. 2(n — 4) = 1612 2 
4. 6(y — 3) = 03 5. 
7. 4x + 3) = 6x6 8. 


10. 4x — 2) =3x +210 IL. 


B 13. 2%c+3)=3(e—lo 14. 


For use with pages 62-63 


Solve. 


4x =x4+ 155 
5x — 20 = 3x10 
3y+9=4y9 
Soe 25 ll Se ee ee Fe 


5x —8 = 10 + 2x6 


T(a — 3) = 4a7 
8(x — 2) = 02 
6(y + 3) = 180 


ie 8) = De 2k Me 


Ar —2) =2r+1)5 


A 1. Al has 3 times as much money as Bob. 


Bob has $10 more than Ed. 


Together the three boys have $65. 
How much money does each have? Ed: $5; Bob: $15; Al: $45 


2. Jo, May, and Sara save dimes. 
Jo has twice as many dimes as May. 
Sara has 4 more dimes than May. 
Together the three have 100 dimes. 
How many dimes has Jo? 48 dimes 


B 3. Ned is 1] years older than Rob. 
Next year Ned will be twice as old as Rob. 


How old is Ned?21 yrs. old 


ips 


15; 


A td ee Jee Sb 64 
lO 4 S32 
I eS one 


» 06 —4 = 6 = a2 


. Sn + 2) 2538 
B=) She 
25 = X) 3x2 


. (C0 =—=4 = 26-4 62 


5G 209) S ee | 


at = 4) = 2Ge ene 


411 


CHAPTER 3 


For use with pages 72-75 
Compare the numbers. Write > or <. 


A 14, —-2 ? —5> 


So 7 —/? 


Graph the solutions on the number line. Check student’s graphs. 


ole 4 


is-x <3 


For use with pages 76-80 


Add. 
A 1.2+(-6)-4 


4.3 +(—1) + (—8)-6 


Subtract. 
7. 4 — (—8)12 
11. 18 — 414 


For use with pages 82-83 


Simplify. 
A 1, 2n — 5n -3n 


4. x + 9x 10x 


7. —Sa+6a+4+la+1 


10. y—3=7 


2.16 4 (2) 4 


. —44+8+4(-4)0 


1peeoe== (9). 12 


Sy 2) = yp 


11.4+x=6 


15. y< -—2 


ee 


8. 7x —(—x) + y8xt+y 


Lo 5 — (—3x) ea oo, = 7x (—8x) JL Dee ae ee 


13. x? — y + 2x?23x°-y 
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29 (22) -7 


6. 
9. 
12. 


14. 8a — (—2a) + a?10a + a? 15, 


3. —8 + 80 


6.5+0+(-—7)-2 


10. —6 — 4-10 
14.3 (25m 
. —4b — 6b -10b 


Me ON = 2x? 

—4y +34 4y3 
6 2x — (—6 
a) oe 


2n — n? — (—3n) 


5n —n7n 


For use with pages 84-87 


Simplify. 
A IL, 12°448 20 =3(6) als 3. —8(—7) 56 4. 3(—9) -27 
5505722 6. (—5)? 25 7. —©)? -25 8. —(—4)? -16 


—5x - 


9. 3n(—7) -—21n 10. —2y(—8x)16xy = 1. 2Qa — Bb) 4a - 26 12. —5(x airy) 


For use with pages 88-89 


Divide. 
ae 1) = 8 —9 DW ee 3. —63 = —97 4. —54 +6-9 
S. SS ag 621 Ao 8. —30 =e 
40 = ls — 16 81 
9, —— -8 10. ——— 9 11. ——— -4 12. —9 
—5 —2 4 9 
For use with pages 90-91 
Solve for the variable. Check. 
A ln+3=63 2,.n—3=710 3x+9=6-3 
4.a+4= —4-8 5. 2 — = 2 0 6. 15 = y — 1227 
7. bop = SS 8. —3x = -—155 UL On = alas 
10,33 = —Ily-3 11 on — n= —16 —4 12. 9 — Ny = 20a 
12 Sy) se sl Ss aly 14, 3n + 60 = 2n —60 WS. = 37 4 eS aly 
16, 3x — 9 = 125-1 17. 5n — 4 = 3n + 86 1S) 140 4 =a 


19. —4x + 1 = —x + 19 20. 6x — 14=2x —23 21. —ly —=3 =) 2 
B 22. x —(4—x) = 2012 23. 5n — (n + 3) = 257 24. Ilx — (x — 20) = 1008 
25. 4 — (10 — x) = 3449 26. —10(u + 4) — 20 = 10y 27. (w — 4) —3 = 1118 
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CHAPTER 4 


For use with pages 102-103 
Find the perimeter. 


7cm 2m 


A tl. 2 3. 4, 
6m 
7 com 30m 7m 
28 cm 8m 
9m 20m 32m 


ist) 
Lb 
% 
NO 
x 
E 
Cop) 
x 
+ 
(ep) 

SS 
No 
o) 
Ses 


8. The length of a rectangle is 4cm longer than the width. 
The perimeter of the rectangle is 20 cm. 
Find its length and its width.tength: 7 cm; width: 3 em 


9. The perimeter of the triangle shown is 23. we 
Find the value of x.4 


2x+3 


For use with pages 106-107 


Find the area. Give your answer in terms of the variables. 


oo 


4. A rectangular lot measures 30 m by 35 m. 
Find its value at $5.50 per square meter. $5775.00 


5. Washable wallpaper costs $3.95 per square meter. How much 
would it cost to paper a kitchen wall 3 m high and 4m long?s47.40 
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For use with pages 108-111 
A 1. State the formula for finding the volume of a prism. v = Bh 


2. The area of the base of a rectangular box is 20 cm’. Its height is 
3cm. What is its volume? 60 cm? 


3. Find the volume of a cube 6cm on a side. 216 cm? 


4. Find the volume of a box that measures 6x units by 4x units by 2x 
units. 48x? 


For use with pages 112-121 
Complete. 
hK 
Py ouewalk & hours at i km/h DD = 22 
$2-x- 
2. You work x hours at $2 per hour. You earn ee 


3. John hikes from Midland to New- 
ton at 20km/h. He averages 40 
km/h returning because of a ride 
part way. The trip going takes | 
hour more than returning. The 
distance from Midland to Newton 
1S . 40 km 


rate X time = Distance 


4. Di earns $3 an hour and so does 
her sister Jo. If Di works 3 hours 
more per week and together they 
earn $249 per week, how many 


hours per week does Jo work? 
40 hours per week 


For use with pages 122-125 
A Solve for x. 


hytx=nn- 23 2 3. 4y =x aa 
/ (a3 ” 4y - 12 
ee ey, eee) Se bas a gy 
4. 4x = yo SB es = \)— 6. Ax =) 
Te \Oye et 55 qidy 8. 3y —x = 93y-9 9. 3x —y = 05 
1, 5 4 9 yp ll. x —y=kr+y 2 
y+2 


CHAPTER 5 


For use with pages 136-139 


Add. 

A ll. n+3 2192 3 3. a® + Bb 4. 3x4 7y 
3n + 1 8y2 +9 a* — b? —5x + 8y 
4n +4 15y? + 12 2a? —2x + 15y 

5. —4xy — 2 6. a® + ab 7. 4x — 6y 8. 9x? + 4y? 
Axy + 62 3a" + ab —7x + 4y 6x2 — 8y? 
ee ee 4a? + 2ab ~“=3x — 2y rare 


9, (Sa — b) + (8a + 4b) 13a + 36 


M1. (x? — 3x + 4) + (2x? + 3x — 4)3 


10. 2 9 —3x -— a 
Soe a Perk te te 


23 = P23 auf 
12. (Kk? + 1) + (—3k? +.2k — 1) 


Subtract. 
13. 3a) — pb 14. =(h 465 15. y+a4 16. 3x + y 
—(a — b) —(-In +2 -08 = 4) (7x = y) 
a n+ 3 8 —4x + 2y 
17, Peer on 18. 5x — 3 19. 3a —7 20. 6x77" =e 
See) 27) —(3x + 4) —(7a + 1) —( xy? — 3) 
—2n? 2x —7 —-4a-8 5x’y? + 6 


21. (2x + 1) — (x —4)x +5 


23. (6a + 2b) — (a — b)5a + 3b 


22. (3x — 6y) — (2x — 5y)x-y 


24. (7m — 2n) — (m + 3n) 6m — 5n 


. Jon walked 2nkm to the corner, ( + 1) km to the store, and 
(2n + 4) km back home. How far did he walk? 5n + 5 km 


26. May hiked (Sn + 4) km. Jo hiked (4n — 1)km. May hiked how 
much farther than Jo?” + 5 km 


For use with pages 140-143 


Multiply. 
A 1, y-y3y! 2. (3x2)(7x2) 21! 3. (—2n)(—n?) 2n? 4. (—4x2)(7x3) 
—28x° 
Sa — xX) aay G. (Axe VIGxyaI2ey? 7, non a! Rare 
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Simplify. 


9. 
13. 


17: 


23. 


21. —(ab?)(ab)* 
—a*f4 


(n3)* nv? 10. (x?) 2° Il. (°)? y's 122G4)3 x 
(ab)? ab? 14. (ogy) x*y? 15. (mn)* m‘n4 16. (2a)? 4a? 
(—xy)? -x3y3 18. (3a?)? 9a! 19. (—3x?)3 —27x6 20. 5(—ab?)° —5a5p'? 
222 — ay) ae 23. (4rs)3(2s)? 512s 24. (2xy?)?(—3x)? 
mee) (4rs)"(25) s 2) 


(3mn)*(—3mn) 26. 
—81min' 


For use with pages 144-147 


Multiply. 
AI. 3(n + 5) 3n + 15 pe 
4. —2(a — 3b) -2a + 6b ~=@5s. 
7. —3(Qa + 4b + 6c) 8. 
—6a — 126 — 18c 
lesa eho — at |) 1d 
5a4 + 5a® — 5a? + 5a 
13. ee — ae — a) 14. 
—- 9a + 2 
16. ve — Ja + 1) 17. 
3a? + 2a)- 1 
B 19. (a — We + 2a + D) 20. 
ad 2 — 
220 (x + ne + 2xyp + re 23; 


x3 4+ 3x2y + 3Bxy? + ¥ 


For use with pages 148-153 
Multiply. You may use the FOIL method. 


A 1, 


(n + 3)(n + ) 
n+ In + 


Ae - 2)(2x +3) 


+ 5x — 6. 


Tax yee Se) 


+ 2xy — y? 


= XGk° =x ee 


2x2y?)\(2x3y3)2 27. (5m2n?)3(—2mn)® 28. —(2ab)4*(4atb4 
( ¥ X Nie ( Pe oc ( yore 


—4(x — y) -4x + 4y 3. 6(a? + b?) 6a? + 6b? 


Ax — y) ax — ay 6. —3x(2x + 3y) -—Ex? - Oxy 
—| Z . 4 
Ce os phe 2 Penne + ta) 


m*(m* + 2mn + n) 


—3x4 + 5x3 — x2? +x m4 + 2m3n + m2n 
(n + Oe — » 15. Cs ae 4)\(x + 2 
ne = 24 12x + 
ee _ — 4) 18. (n Os _ Ey) 
= 30% + 
G Xe — 2xy — me pA Fe on = nn? = n*) 
x 3x2y + xy? + y? mn? — nm? +n 


24. Fee + 4n + 4) 
n3 + 6n2 + 12n +8 


(a — I)(a* + I) 


at-— 1 


3. (m — 5)(m — 2) 
m2 — 7m + 10 
6. (Ja + 3)(3a — 1) 
21a + 2a -— 3 


9. (0% = ea 
15x? — 8xy + y? 


2. Coa Oe 2) 
27+ 3x — 18 


5. Gy — DGy + D 
25y”2 -— 1 


8. (Qa + b)(a — 2b) 
2a? — 3ab — 2b? 


10. A rectangle measures (3n + 1)cm by (2n + 5) cm. 
What is its area? Gn? + 17n + 5 cm? 


417 


Express as a trinomial. 


Il. (n + 2)? 
n+4n+4 

15. (x + 3y)? 
x2 + 6xy + Sy? 
19. —1i(n + 2) 


-n?-4n-4 


12. (vy - 5)2 
y? — 10y + 25 
16. (a — 2b)? 


a? — Gab + 4b? 
20. —2(4x + y)? 
= 2242 Oxy —. 2y” 


Find the area. Use A =} bh or A = Iv. 


ISG 7) 

n?+ 14n + 49 

17. (a — 106)? 
a* — 20ab + 100b? 
21. 4Q2r +s)? 
16r2 + 16rs + 4s? 


B23. b= 8n + 1 q / 
16n? + 2n 


——j 


For use with pages 154-155, 158-159 


Divide. 
8 
ae eae yl 3, 28 
x a 
3 1975 4 
5. a 3x? aa -— 6a? 7 a -9n? 
4x — 8 6a — 6b 2y2 _ 3 
9, oe ay 0, — AT, 
x 
—-at+b oe - 3 
13 AUB = Nps = 8 14 SAS SO 15 
: 5 é =e : 
4n? — 2n -— 1 —x — 3x2 + 5x3 
a 8x2y + l2xy? — l6y? 7 a = 6a 8a" + 
. a Sa e we 'e 
2x? + 3xy — 4y? —1 + 6a? — 8a‘ 
Simplify. 
l2xy 10y3 —2lab 4a? 
B 19. ee 20. 
4x Se he Tb : a 
Divide. 
9 4,4 _ 12 Skype 2) Do 
22. Dey ee eee J3) 


3% 


—3x3y3 + Ax*y? — Ixy + 1 
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14. (x — 10)? 

x? — 20x + 100 

18. (3m + 2n)* 

9m? + 12mn + 4n? 
22. —3(2x — 3y)? 
—12x? + 36xy — 27y? 


(Sa 
a 6n 
18n2 + 6n 
4ab 
4, —— 
4b * 
8 —49a2h2 =) 
i. oO 


D. 15m + 30mn 


5m 
3 + 6n 


18a3b3 — 12a2b? + 6ab 


6ab 
3a7b? — 2ah + 1 


l1x4y> + 9x3y4 + 3x3y3 


ay 
11x2y3 + Oxy? + 3xy 


8a°b® + 6atb® — atb? + 3a2b§ 


azbh3 


8a%b? + 6a2b? — abt + 3b5 


CHAPTER 6 


For use with pages 170-173 
Find the prime factors. 
A 1. 202,2,5 


2. 40 2,2,2,5 3. 250 2,5, 5,5 


Find the greatest common factor of each pair. 


6. 10,255 Tin BVA o ee: 8. 26, 3913 
10. 15,9015 11. 40, 488 12. 70, 10535 
Factor. 


14. 14 — 2x 2,7 -— x) 15. 20n — 4 4(5n — 1) 


17. 2x2 + 6x 2x(x + 3) 18. y? — 3y yy - 3) 


20. 10xy — y* y(10x — y) 21. lin? — 44n 11n(n — 4) 
23. 3n* — 9n + 12 
3(n? — 3n + 4) 

MG, & = Deyn 16 Tae Se sys 

5(1 — 5n + 15n? + 25n%) 
Died 2 — "a poe a-D = — ap" 
ab(a? — a*b + ab? — b) 

30. 100xty* — 75x3y3 + SOx2y? 4+ 25xy 

25xy(4x3y? — 3x?y? + 2xy + 1) 


24. 4x2 4+ 12xy + 24y? 
A(x? + 3xy + Gy?) 


For use with pages 176-181 


Factor. 
AL. y? + 7y 4+ 12 2. n* + 10n + 24 
(y + 3)(y + 4) (n + 6)(n + 4) 
4m 14, 4 33 Bo xX- elox - 36 
(x + 11)(x + 3) (x + 4)(x + 9) 
7. b? + 19b + 90 eh ee 26 lisp 46 Ue 
(b + 9)(6 + 10) (m + 12)(m + 3) 
lOc = l4a=" 24 Maen = on 34 
(a + 12)(a + 2) (n + 17)(n + 2) 
13. x* + 14x 4+ 13 14. y? + 10y + 16 
(x + 13)(x + 1) (y + 8)(y + 2) 


4. 1102,5, 11 5. 140 
2 


ns, tye Uf 


9. 63, 147 


13. 55, 24211 


16. 12 — 36x 12(1 — 3x) 
19. 14x? + 7x 7x(2x + 1) 


22 6ab> = 240-0 
Gab(b + 4a) 


25. ja + Mo Ue 
7(a + 2b + 10c) 


27. 6xy + 42x2y? — 66x3y? + 72x4y* 
6xy(1 + 7xy — 11x2y? + 12x3y%) 
29. 12a2b — 36ab? + 48b2 
12b(a2 — 3ab + 4b) 
31. 15m?n*t + 45m%n° — 60mi*n® 


15m2n4(1 + 3mn — 4m?n?’) 


3. n* + l6n + 60 


(n + 6)(n + 10) 


6. n? + 16n + 55 


(n + 11)(n + 5) 


9, n? + 13n + 12 


(n + 12)(n + 1) 


1a SS Wn eae 


(m + 16)(m + 1) 


15) x2 16x 28 


(x + 14)(x + 2) 
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16. b? — 10b + 16 Ge ye pe A) 18.72 — er 
(6 — 8)(b — 2) (m — 4)(m — 5) (n — 3)(n — 5) 
19. y? — 14y + 45 20. n?2 — 10n + 9 21. y* — 17y + 60 
(y — 9)(y — 5) (n — 9)(n — 1) (y — 12)(y — 5) 
Tex — 19x + 90 23.07 sles eU 24. yp? — Sy + 44 
(x — 10)(x — 9) (n — 10)(n — 8) (y — 11)(y — 4) 
Pees ex 4 80 26. x2 + 29x + 100 27a O11 00 
(x + 40)(x + 2) (x + 25)(x + 4) (x — 100)(x — 1) 
28. y? — 34y + 93 29. m? — 32m + 60 30. y? — 22y + 72 
(y — 31)(y — 3) (m — 30)(m — 2) (y — 18)(y — 4) 
Biles eo 20x 4-64 32. n® — 40n + 144 33. n? + 21n + 68 


(x + 16)(x + 4) 


For use with pages 182-187 


Factor. Many are trinomial squares. 


A 1. y? —6y + 9 - 3)? 2. 
4. 36 — 12x + x? (6 — x)? 5. 


7. n24+5n +4 (n+ 4)(n +1) 8 x? 


10. 25 — 10x + x? (5 — x)? 


Factor. Watch the signs. 


13. y2 —7y —8 - By +1) 14. 2? 
16. n? — 8n — 20 7 

(n — 10)(n + 2) 
19. n2? — 8n —9 20. 


(2 — 9)(n + 1) 


For use with pages 188-191 
Multiply at sight. 


A 1. (x + 4)\(x — 4) x? — 16 2 
4. (3y + 1)3y — 1) 9y? - 1 5. 


is Qe 21 he — ee 8. 


10. (1 — 6a)(1 + 6a) 
1 — 36a 
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11. 


. (9 — 269 + 2b) 
81 — 4b 


(n — 36)(n — 4) 


x? + 16x + 64 (x + 8)? 3. n? 


n? + 20n + 100 (n + 10)? 6. 


S13 5540 9. 
(x — 6)(x — 7) 
m2n? — 4mn + 4 12. 
(mn — 2)? 


m° = 5m = 50 18. 
(m — 10)(m + 5) 
n> A (ei 4 21. 


(2 — 1)(n + 14) 


(m —n)\(m +n) m —- n? 3. 
(2x — y)(2x + y) 4x? — y? 6. 
(8m — n)(8m + n) 2), 


64m2 — n2 


— 2n — 1Xn — 5)(n + 3015. 


We 


(n + 4)(n + 17) 


— 14n + 49 

(n — 7)? 

St — 18x ae 

(Oe x)c 

y? — 22y + 121 

(y — 11)? 

b? — 10b + 25 
(2 = 5); 

Seley = all) 
(y — 4)(y + 10) 
x? = a) 
(x — 12)(x + 5) 
ne — 34 
(2 — 4)(n + 1) 


Ol 5x)(1 ars 
(a + AES o) 
(4n + ee 3) 


Or — Sy 


Factor. 


13. x? — 25 
(x — 5)(x + 5) 


Wi epee aha 
Q(x — 2y)(x + 2y) 


jis WG a 
A(2s — t)(2s + t) 


Multiply. 
25. (n? + I)? — 1) 


ni— 1 


Factor. 

28. =] x? 

(x — 1)(x + 1) 
32. —4m? + k? 


(k — 2m)(kK + 2m) 


14. n* — 36 15. x* — 100 
(n — 6)(n + 6) (x — 10)(x + 10) 
18. m? — 49 19. 16a? — 1 
(m ~ 7)(m + 7) (4a — 1)(4a + 1) 
22. 25a- = be 23, 121382 


(5a — b)(5a + b) 


26. (x2 — 5)(x2 + 5) 
x* — 25 


29. —9 + l6y? 

(4y — 3)(4y + 3) 

shh lle 5 ear 
(9a — 46)(9a + 4b) 


For use with pages 192-193 


A 


Factor. 
ie 50) 
2(x — 5)(x + 5) 
4.8 + 4n — 4n? 
—4(n — 2)(n + 1) 
Wn Meee = a. 
10(x — 2)(x + 2) 


10. Sn? — 40n — 100 
5(n — 10)(n + 2) 


13. 3n? + 12n + 12 14 
3(n + 2)? 
I. V0eg2 46 Brore =e | 17. 
12(x + 2)(x + 1) 
19. 4n2 — 8n — 96 20 
A(n — 6)(n + 4) 
ui We = ope 2b 23 
7(x — 7)(x — 1) 
2510a-— l0ab — 60d" 26. 
10(a + 2b)(a — 36) 
28. —6 — 6x4 29 
—6(1 + x*) 
Ol, Soe = Seee == 300) 32. 


5(x — 15)(x + 4) 


4 


. 3y? — 12y + 12 
iy = 2 
. 4n? + 12n — 16 


A(n + 4)(n — 1) 


ea: = 6a 


a(a — 4)(a + 4) 


12-36. 22 24 


12(x + 1)(x + 2) 


. an? 2872 40 


A(n + 5)(n + 2) 


4x = 24 4-36 
A(x ~ 3)? 

Aas = 36 
A(x — 3)(x + 3) 

; x2y2 =5° 

v(x" = y) 
3x? = 6x = 189 


3(e— O)ix + 7) 


ty 2 D7 5 352 


A(r — 2s)(r — 4s) 


24n2 + 21l6n — 864 
24(n + 12)(n — 3) 


(11 — 3x)(11 + 3x) 


30. —b? + a? 
(a — b)(a + Bb) 
340 
(m — 12)(m + 12) 


16. 4a? — 9b? 
(2a — 36)(2a + 3b) 


20. 64 — 4a? 
(8 — 2a)(8 + 2a) 


24. 9b? — 4c? 
(36 — 2c)(36 + 2c) 


27. (y? + 8)” ao 
Vrs 


3) =64 2a 
(a — 8)(a + 8) 
35. n2 260s 


(9 — 25)(n + 25) 


3, 4n* + 20n + 16 
4(n + 4)(n + 1) 


6. 4x2 — 64 
A(x — 4)(x + 4) 
9, 3n*? — 9n — 12 
3(n — 4)(n + 1) 
12. 3x? = 245 45 
3(x0 —)3) ae) 
15. 5a? — 5b? 
5(a — b)(a + 6) 
18. 7x? + 42x 263 
7(x + 3)? 
22 
x(1 — 3x) 
24. 4x° 4248 
A(x? + 12) 
27. —4h° 2297. 
(3a — 2b)(3a + 25) 
30) 967 5 307s 
9(b — 1)(b + 5) 
3 =), 
(x — y)(x + y)(x? + y’) 
S 


a 


CHAPTER 7 
For use with pages 204-207 


The table below shows the average lifespan of several animals. 


Monkey, 7 yr. Dog, 16 yr. Elephant, 47 yr. 


A 1. Make a bar graph using the information in the table. Check student's graphs. 


2. Use your graph to answer: 
a. A bear lives how many years longer than a fox? about 23 years 
b. An elephant lives about how many times as long as a monkey? 7 


For use with pages 212-215 
Plot the following points on squared paper. Check student's graphs. 


A IL. (3, —2) 2. (1, —2) BRa le) 4. (—3, —3) 


B 5. Plot the following points on squared paper. Connect them in order. 
Check student's graphs. 
(0, —3), (4, 6), (8, —3) 


For use with pages 216-219 


Complete the tables to show four solutions for each equation. 


Solve the equation for y. 


Sx y=] 6x+y= —-7 Tay — x =) 3 8. 4x + y= 
Ea -7-*x x +3 8 — 4x 
xX — y Ss 10. 2x —y=9 11. 10x + y = -2 1225 — je — 0 
x= 5 25°30 = 10x72 5x 
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Find three solution pairs for the equation. Answers may vary. 


b= 14. y+ x =5 15. y 2 2 =) 16. y+ 4x = 
(-1, —4); (0, =3); (1, -2) (—1, 6); (0, 5); (1, 4) (-—1, 3): (0, 1); (1, —1) (—¥, 11); (0, 7); (1, 3) 
ey 18. 4x + Par 19. y = 23 =0 20. y— dx = 10 
(—1,, 2); (0, 0); (1, —2) (=1, 16), (0) N2)7{1 es) (1, > 2), (O80) ee) (=1, 5) 0; 10): (1, 15) 


Guess an equation to go with the table. 


For use with pages 220-223 
Draw the graph of the equation. Check student's graphs. 


mel, = 5x 20 =i 3. Vy = 383 
4.x+y=7 >. Vi 2a 6. 2x Fy =v 
(Se 8. y = 3x - 1 9. y=2x —4 
What is the slope of the line when its graph is drawn? 

10. y = 2x 2 I, j? == 8p = oy = =1 aa 133 ye 


For use with pages 224-227 


State an equation relating x and y. y is a function of x. 


The distance a car goes in 3 hours is a function of its rate. 


3. Complete the table. 4. Draw a graph based on the table. 


Show the rate along the x-axis 
Rate = Distance (km) and the distance along the y-axis 


as on page 226. 


Check student's graphs. 
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CHAPTER 8 


For use with pages 236-239 
Solve by the graphing method. 


A Ly=-x Pa Ss IDS Se) = 3 43% 4 lS) 
v= x + 2(-1,1} y= 3x — 3(3, 6) —2x + y = —3(2, 1)2x — 1 = y(-2, -5) 
Bees. y= x — 3 6.2%) = 3 7y = 3x —4 8x +y= 
) a ee way = 7 pay 3e 3x —y=6 
Se eee See es 
= aE @ a er 4 (5. ) 


For use with pages 240-243 


Find the slope of the line whose equation is given. 


eel) = 3x 3 2: VS 2k 3 y= 3x I-34 yadx 45h 
Do the equations share one solution pair, no solution pair, or all solution 
pairs? 
Sy = 3x 6.x +y=6 1.x + y =O 8 x +y=3 
y = 3x — 2 no x — y =2 one 3x + 3y = Oall x+y = 12n0 


For use with pages 244-249 
Solve by the substitution method. 
aly = 3x (2,9) 2. y = 4x (2, 8) 3. x —2y = —4 4.3x —y=3 
me y= 12 Via =" Sty = 240) 2) Kay = 35 (2,3) 


Solve by the addition or subtraction method. 


5.x +y=4 6. 2x + 2y =5 123% = 2y = 0 8. x — 2y = 18 

x—y=6(5,-1) x+3y=4 x—’y=4 5x + 2y =0 

7 15 

—,-1 aa) 3, -— 

Solve by the method easiest for you. (3 ) ( 2 ) 
SP a 8 10. y = 4x i =) 12,x —dy= 
AN ee oo — = 0 3x a) = 15 Geel 
(=o, ay 70 0) ‘ yu, 1) MT, 1) 
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eG ee) 14, 3x + 4) =65 15, 5x == 16. 4x —2y 3 


x—4y=9 x+4y=7 15x -- yy =110 4x + 10y = —2 
(45, 9) (-3 3 (3 - 8) (2 als 
2' 8 4° 4 ane 3) 
For use with pages 250-257 
Solve. 
A Lx+2y=5 2, 2x y= "4 3. X% =4y= 2 4. 4x —S5y =9 
2x +3y=4 Ii 2) = 6 3x — 1l0y = 4 x+y=0 
(—7, 6) (2, 0) (-2, -1) (1, —1) 
S3N — y = 6 6. 2x + 3y = 1 7.x —3y=4 833) 
x+2y=2 x+y=4 3x —y=4 x —2y=5 
(2, 0) (11, -7) ea) (=21, =") 


Use two variables in solving these problems. 


9, The sum of two numbers is 15. 10. Two hats and 3 ties cost $15.50. 
One number is twice the other. One hat and 2 ties cost $9.00. 


What are the numbers? 5, 10 What does each item cost? 
hat: $4.00; tie: $2.50 


11. Two bats and I bali cost $10. 12. The sum of two numbers is 15. 
One bat and 2 balls cost $8. One number plus twice the other is 25. 
What does a bat cost? $4.00 Find the numbers. 5, 10 


13. Al’s score is 6 more than Jo’s. 14. One egg and 2 coffees cost $1. 


Their scores total 16. Two eggs and 1 coffee cost $1.25. 
Find their scores. Jo: 5; Al: 11 What does one egg plus one coffee cost? $.75 
Solve. 
B 15. 2x + 3y = 0 16. 4x — 3y = 1 Ws 256 25 Sp == 
3x + 4y = 6 (18, —12) 3x — 2y = 0(-2, -3) 5x — 2y = 0(0, 0) 
18. 3x — 4y = 5 19. 2x —4y = 4 20. 4x — 3y = -—2 
2x — 5y = 1(3, 1) 3x — 5y = I{-8. -5) 7 aie 
21. Tom’s club buys some pencils at 25¢ each and some pens at 75¢ 2 3) 
each. The total number of pens plus pencils was 25 and the total 
cost was $6.75. How many of each did the club buy? 24 pencils; 1 pen 
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CHAPTER 9 


For use after pages 268-273 


Simplify. 
4 1 Das uel 4 1 
ne 2.— = 3. —- 7 4.—= 
; 1G 1522 12 20 ° 
5 2 2) 5 
qo ee a eae oe 
25a 5a 14x 7 (ae —20xy?_ 
4 
te = SY 40n2s 6d2e2 
y 2. 3 6 50) Se 454.1 
WSs - 30xy ones ue 24d*e ae 
n+1 4 Se SY 3 x-—y 1 
16. os . —————- = 18. 19. 
Seen 2 10x + 10y 10 eo. 
Write the expression with a factor —1. 
20. 1 —n 21. x -—1(-x) 22. 6 — a 23: 
—1(-1 + n) —1(-6 + 4y) 
Simplify. 
m—n d—z 3x — 3y 
24. -1 25. ~1 26. - 2. 
n—m —d yrx 
4n? — 4 x —3 1 4n — 8 
28. ————— Zo. 30. ———_—~ 31 
l—n Q9—x2 3stx 48 — 12n?___1 
—-4n-4 6 + 3n 
242x +1 «+1 x? — 7x +12 x-3 x 
B32. OS) 5 e02. Sa eal 33) 2 eee : 
x2 46x +5 x+5 ye = Wy = RX 2 34 x2 


For use with pages 274-283 
Write the ratios in simplest form. 


: : 3 
A I. 18 points to 12 points > 


3. $6 to $24 5 


5. There are 21 students in a math class. 


The ratio of girls to boys is 


3 to 4. 


2. 4 days to 40 days a 


* 3n? — 3 


a 


a 
18 3 


DR 
10m?n 
24x4y3 
1s¢ cee 
Dye 


4a — 4b 
12a — 12b 


W|> 


—n? + 2? 
—1(n? roe z*) 


y= 


l—n _ 1 
3n + 3 


—3x—10 x«-5 


— 6x —16 *-8 


4. 9 students to 36 students ; 


How many boys in the class? How many girls? 12; 9 


426 


Solve the proportion. 


2 x 


3 _ 4 5 3 ie 
Ch Se SS 7. > =—12 8. — = —— 50 oS 
5.20 o SX a 100 Fe 
2 21 See 2 pen! ie 6 4 
1. — =e 14, C2228 3 2 ee ee 
3+x 3 n+ 1 4 xX =) 2 y 5 
14. Five apples cost 30¢. 15. You can walk 4 km in 2 hours. 
How much will 15 apples cost? 90¢ How many kilometers can you 
walk in 3 hours? 6 km 
Give the ratio in simplest form. Use the same units in writing the ratio. 
16. 2 weeks to 21 days = 17. 50¢ to $2.50 + 
18. 25cm to 6m >> 19. 15 sec to 3 min <> 
20. A poll showed that TV audiences favored three programs in the 
ratio 6 to 5 to 2. Out of a viewing audience of 260,000, how 
many might be watching each program? 120,000; 100,000; and 40,000 
For use with pages 284-293 
Simplify. 
1 11 4 21 a 2a 22° ne —y 6 3x — 3y 
Doe ee Se ee 3. — + — Fr 4 _— 
ee iD De ey SC 
) 3 3x — 3 3 x* —9 14 7 
5. — + — oo  )~—O. — 3 8. > 
10 20 rae ee ae fa ST 
2x —- 2 oe gee 2h ee 
Sion 12 4 4 3n a—-2 a-4 2 
9. — —-— 10. —~— —-—— = IL. _ 12. —— —- 
3 3 10x 10x &* aa a+b GAspmee 
—4n 3n — 1 
3 ea 
3 ] 6 l x ee 20 ee 
13. — += 14. >+4+— 15. —=-—= 16. —- --¢ 
453,1 °5204,9 2 5% i 
aa 2 20 d 
ee 2 3 2a = 3 9 ] 9a—b 3 2 1 
Wy = fe 18. =-- —— 19. — -—> >-——«=— 2d" FD -" - — - 
x ‘) yyt3x a Qe # ab? gh ab x 
xy . 
+ x? — yy? x-—8 x-y x-3 x-1 , 3a —6 Sa? — 15a? 
"x2 64 x+y *+8 Se ee Sa a—2 
3a* — 9a 
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For use with pages 296-301 


Solve. 
A l. = — 5 = 30-100 2, >= = 3-90 3 
1 42410=% . 8.2424 =75 9 


10. Frank can shovel snow from the driveway in 2 hours. His 
younger brother Mark would need 3 hours. If they work to- 
gether, how long will it take? © hour or 1+ hour 


5 


5 
Part done in ph 
one hour 2 


1 1 
> aes 


11. Mary would need 4 hours to paper a room. Her assistant, 
Brenda, would need 6 hours. How long would it take them 
together? — hours or 22 hours 


aa uote ome 
Part done in 9 1 9 1 feel 
one hour 4 6 fh 


x X+2_9 13 [2 — x 35h 14 n-+5 
2 4 12 ; 3 oS =) ; 2 
—30 


15. A gardener can do his weekly job in 5 hours. 
One week he had a helper, and they finished in 3 hours. 
How long would the helper take working alone? 71 pours 
2 
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CHAPTER 10 
For use with pages 312-317 
Add or subtract. 


A 1. 0.25 +036 061 2: 0:05 4 o:1Ga7 ee: 


5. 0.3 + 0.2050.505 6. 6.27 — 4.391.398 7. 


Multiply. 

92 OS 47 5 10. 9.3 « 0.1 0.93 G25 alters 12. 

132059 6.03 14. 0.78 x 1.35 15. 0.45 * 9.5 4.275 16. 
3.5577 1.0530 

Divide. Round to one decimal place. 

he 3)3.7 Le 18. 0.03) 3.74 124.7. 19. 0.9)6.17 6.9 20. 

21. 6.2)3.06 0.5 2200) 23. 0.16)8.45 52.8 24. 


Express the fraction as a decimal. Use three dots with a repeating decimal. 


2 5 
25. aera 2 ae aces 19) arora 28. camer 
5 0.4 6 G 0-16... 6 0-83... 
0.142857... 
Bie ose Ey et te eye 33. 20.6.. 
8 . 12 . eo #8 @ 3 . . . . 3 


For use with pages 318-321 
Solve. Round answers to the nearest tenth. 


A 1. 0.20x =0.lx +110 2.0.5 —0O5n = 0.2n —35 


6.25 — 0.95530 4. 


5.1 — 3.46 1.64 8. 


9.14 — 8.39 0.75 


2.41 + 1.995 
4.405 


100 x 4.5 450 


0.7 x 6.703 
4.6921 


1.5)10.06 6.7 


0.55)6.95 12.6 


29, 2 
7 


0.714285... 


1 
34. — 0.25 
4 


3. 0.06x = 360 6000 


4. 0.05y —5 =3y-1.7 5. 0.07x + 25 = 0.124 -355.4 6. 0.01(5 — n) = 0.04(6) -19 


7. The sum of two numbers is 50. The product of 0.75 and the 
smaller is the same as the product of 0.5 and the greater. What 
are the numbers? 20 and 30 


B 8. 0.837 + 0.63(45 — n) = 0.71 — 45 
— 363.2 


10. A rectangular garden is 1.4 times as long as it is wide. Its 


9, 0.07(8000 + n) = 600 + 0.05n 


2000 


perimeter is 19.6 meters. What is the length of the garden? 5.7 m 
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For use with pages 322-327 


Complete the table. 


Compute. 


8. 20% of $5.80 $1.16 9. 10% of $6.30 $.63 10. 25% of $5 $1.25 11. 33% of $9.30 $3.07 


Complete the table. 


On Sale, 50% off! On Sale, 332% off! 


1745 
I ean 


For use with pages 328-331 


A 


430 


Solve. 

1. What percent of 20 is 4? 20% 2. 10% of $50 is what amount? $5 
3. 35% of 1000 is what number? 350 4. 5% of what number is 45? 900 
5. 60% of what number is 36? 60 6. What percent of 300 is 60? 20% 


7. The meals tax in one state is 8%. 
What is the tax on a bill of $12.25? $.98 


8. Air conditioning is included on 26% of new cars sold. This means 
that _? new cars out of every 1,000 have air conditioning. 260 


B 9. An automatic cruising control on one model car costs $75. What 
percent is this of the $3,000 selling price? 25% 


For use with pages 332-335 
A 1. Find the interest on $6,500 at 6%. $390 


2. How long will it take $2,000 to double at 5% interest? 20 years 
3. How much must Cora invest at 5% to earn $300 in a year? $6000 


4. A college invested $10,000, part at 5% and part at 7%. If it 
receives $620 in interest for a year, how much was invested at 
each rate? $4000 at 5% and $6000 at 7% 


B 5. The Ramseys owe $200. On part of it they must pay 9% interest 
and on the rest 18%. At the end of the year they must pay $22.50 


in interest. How much do they owe at each rate? 
$150 at 9% and $50 at 18% 


For use with pages 336-339 


A 1. The Sports Club took in $4,125 at its annual show. Student 
tickets were $1.50; all others $2.25. 1f2,000 people bought tickets, 
how many were student tickets? 500 


Number XX _ unit price = _ receipts 
= 9 ) 
$4125 


2. A solution of salt and water contains 4% salt. How much water 
should be added to 15 liters of the solution to reduce the salt 
content to 2%? 15 liters 


Original solution 
Water added 


Amount of solution X % salt = Amount salt 


a 
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CHAPTER 11 
For use with pages 348-353 
Find the value. Use the table on page 350 where necessary. 


At) WED =, 2. \/100 10 3. 25 5 4/16 ae 5, 
6 —V64-8 7. Y0Oo 8. \/42 4 9. \/62 6 10. 
ie 12 psa a) 25/5 14. + 66 15. 


-—3.464 —2.646 SUS rs +8.124 


Round the value to one decimal place. 


16. \/13 3.6 17. \/98 9.9 18) 1/52 —7> 19/4/63 79 20. 


Is the number rational or irrational? 


21. V16 rational 22. pe rational 23. V2 irrational 24. 10 rational 25: 


B 26. The area of a square is 60 cm?. 
Find the length of one side correct to two decimal places. 7.75 cm 


For use with pages 354-355 


Find the value. Leave your answers in simplest radical form. 


Va 
82 8 


— V6 


—8.718 


V/70 8.4 


7 irrational 


A 1. 500 10\/5 2. V¥320 8V/5 3. 6,400 80 4, /4059\/5 
5. V147 73 6. Vll2 47 eamgi2 9 27 8. 120 2/30 


B 9. 81x? 9x 10. 49x? 7x2 11. Vere xy \/5 12. y/ 1@a2b- 


Fer use with pages 356-357 


Find the two solutions to the equation. 


Ale aay 2. n? = 25 5, -5 3. y? = 36 6, -6 
4, Bata 5. x? = 28 2/7, -2,V7 6. x* + | = 65 8, -—8 
nh 


Find the two solutions correct to one decimal place. 


B Jax? = eee 4 2 8. y? = 24 +4.9 9, x = 5 Sis 245 
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ab\/10b 


For use with pages 358-361 
Solve. Give your results correct to one decimal place. 


A 1. The lengths of the sides of a right triangle are 4cm and 6 cm. 
Find the length of the hypotenuse. 7.2 cm 


2. The hypotenuse of a right triangle is 15 m long. 
Find the length of one side if the length of the other is 10 m.11.2 m 


3. The hypotenuse.of a right triangle is 9 cm long. 
Find the length of one side if the length of the other is 5 cm. 7.5 cm 


B 4. A guy wire is needed to support a tree 10 meters tall. It is to be 
fastened at a point on the ground 5 meters from the foot of the 
tree. How long must the wire be? 11.2 m 


For use with pages 362-367 


Simplify. Leave results in simplest radical form. 


1 4 ne xe An? 
ee oe 3. 4. /—2 5, / = ie 
iB 49 7 100 10 4 2 25 5 36 3 


7. V6- 66 8. 8-24 9, 4-2 912 
10. V/n- V/4n 2n 11. 5\/3x - 3\/12x 90x 12. yV/6 + 8\/2y? 
16y? 3 

Beis: V3-1/5° 1515 14. —xV5-xV75 -5x2V15 15. ia" 


Find the decimal value correct to two decimal places. 
16. 5 1 17 18 ie e 0.41 19 ue | 2 2 
3 4.08 . g 0.79 . > 3 : . 6 D 0.26 


For use with pages 368-369 


Express in simplest radical form. 


feet. 3°73 = 91/3 6.3 DelOn, Queene Con 3 5 Na 
A, BS ENE 5. — V6 +3 V62V6 6. 4 Vi8 + V50 
17 we 


— V3 + V2 + V3 v2 8.6 V5 — V3 4+ V57\5 - V3 
B 9. \V3n — V27n 10. Vn +4 Vn? IL Wee 12. 3 — (12 + V45) 


—2.\/3n (4n + 1)\V/n 5 —~\//3- 35 
== 
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CHAPTER 12 


For use with pages 380-385 


Solve. 
A 1. n(n + 5) = 00, -5 DC — 10) 00. 10 3. m(m — 2) = 0 0,2 


4. (y + 2)y + 3) = 0 Sin 1 — 2) = 0 2 Goes — 4) 0 a 
ote 00, —1 Sex 4 =) 9, y2-9y = 00,9 


1); = He Dp SS Se le pe ee es Rc Si ye ae Sy es 


1357 = 3n — 2 2,1 WL ee se ee) Sa 15. y? =10 = =3y —a72 
B 16. (4x — Sox + 1) = 0 Gn 18\4n = 4) — Cee ee 
Se 6, 1 3 x-2 
4’ 


For use with pages 386-389 


Solve by using square roots. If there is no solution, write “no solution.” 


el ee = 0:0 2 6 3. 4y2 = —8 no solution 
4. x* + 64 = 100 +6 5. (x — 2)? = 36 -4,8 6. (2x — 1)? = 49 4, -3 
P(@=4?=24+ V2 8 n?=1 £1 9. (3n + 1)? = =v 
B 10. 2y?4+3=19+2V2 11. 3n? —9 = 15 H2V2 12. 3n?2 + 11 = 38 +3 


For use with pages 390-393 


Solve by using the quadratic formula. Leave irrational numbers in simplest 


radical form. 
—-5 +V37 
aoe 


A 1. a? —Sa+6=03.2 20 n° + 5n = 3 = 0 ; = = Sy se eS 


4.x? -2x —3 =03.-1 5. x? 4x%—20=04-5 6 3y?4+ 13y+4=0 


| Se N/721| 3 
7. 70 Saree ay apy = Ile ze See Ue? Se SS Be 0} 


li? 2s io= 04, —4 142 nee 0 oe 


—2 
- 3+ 
Gay 1 : 1 a8 
434 2 3: * 


Sal 
rio 


Solve first by the quadratic formula. Then solve by factoring. 
B 13. x? —5x — 14 =0-2,7 14. n* —n =00,1 15. y? — 8y + 16=04 


16..x2 6x +8 =0 2.4 175350 = os 6 = Ole 0 ene 
—3,5 


For use with pages 394-395 
A 1. One number is 5 more than another number. 
Their product is 14. Find the numbers. 7 and 2, or —7 and —2 


2. One number is 3 less than another number. 
Their product is 28. What are the numbers? 4 and 7, or —4 and —7 


3. Find two consecutive numbers whose product is 210. 14 and 15, or —14 and —15 


4. The width of a rectangle is 2 cm less than its length. 
Its area is 24cm?. Find its dimensions. 6 cm by 4 cm 


B_ 5. The sum of the squares of three consecutive numbers is 29. 
Find the numbers. 2, 3, 4 or -2, -3, —4 


6. The sum of the length and width of a rectangle is 12 cm. 
Its area is 32 cm?. Find its dimensions. 4 cm by 8 cm 


For use with pages 396-399 
For each equation do these three things: 


a. Make a table of values. 
b. Draw the graph. 
c. Give the coordinates of the vertex. 


BN ae x? — 1 vertex: (0, —1) 2. y= x? — 4x vertex: (2, -4) 3. Ve — x? vertex: (0, 0) 
4 y= ee Sener: (0, 0) 5. y = x? — 2x + Ivertex: (1,0)6. y = x? — 2x — 3 
4 vertex: (1, —4) 
7 y=x? 44x42 Sy = 2-7 eo 9. y= x? 4 
vertex: (—2, —2) vertex: (0, 4) vertex: (—2, —7) 
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Table of Squares 
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Table of Square Roots 


The square roots are given correct to three decimal places. 


Positive Positive Positive Positive 
Square Square Square Square 
Root Root Root Root 


Vn 


».099 
= 196 
e272 
D> 
S477 


5.568 
5.057 
5.745 
De 
D7 16 
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Cumulative Review for Chapters 1-3 


Basic Skills 


Find the value of the expression. 


1. (5 + 3)-8 64 Jy 6 GVM Be oE (6 az 
4, 6? 36 5, 515 6. 33 27 

js 100 8.5405 9,21 

10. 26 1. 5-15 PGS O- 5) © 

13. —1 + (—4)-5 14. —1(—4) 4 1503 =e 

16. (—4)? 16 (742 16 1S. —=(=4)2 le 

Find the value of the expression. a = 1, b = 2, c = 3. 

19.a+53 20. —a+b61 21. —ab -—2 

22. c +(—a)-3 23. 2(a + c) 8 24. 2a4+c8 

25. 4(a — b) -4 26. 4a — b 2 27. —abc —§6 

Simplify. 

28. 3x + 4x 7 29. 10b — b 96 3052) — 4) 22 

Sy ise a Bie ss 2h 326 3G — 4a a 38), 2a cee 

34. 3a —Sat+ec—c-2a 35. 3:a+a+b+b 3a°b? 36. 3(x — 1) + 23% 
37. ora She ox = (22.5% 39. —(a—2)2-a 


40. (x + y(—2) -2e- 2 al. A(x — 33) — x + 1S 3K 43 42, —(? 4 x2 


= Oe 


Equations and Inequalities 


emls3e 432 — 7 true if x = —5? no 2. Is —1 a solution of x — 1 = —1? no 
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3. a Which of numbers 1, 2, 3.4 are solutions or 3 5004 
b. Are there other solutions of x > 3? yes 
¢. Graph the solution set of x > 3 on the number line. Check student's graphs. 


Solve. 
4.x -—2=46 5. y+6=5-1 6.4 $3 =3156 
7.9=x+36 8. 3x = 186 9. =3y = 18 Se 

10. 5 = 918 11, 3x == 207 12. 5x +25=0-5 

1693 4 3y —y =21s 14. 7x=25+2x5 15.3n-n=—l6-8 

fom 4) = = 4 9 17. 5 —(3 —y) = 10 5 1894 Ce ee 
19. —(y —4) + 5 = 9y —11 20. = —9 -281 21. “= —39 


Write >, <, or = in place of the ?. 
22. —2 q —4 23. 3 — (—4) Bs —3(—4) 24. 6 —(—2) ? (—2)(-—4) 


25. Can you give a value for 2? for S9 State the value if possible. 


0; impossible 


{ 


Problems 


1. Anumber is doubled. Then 4 is added. The sum is 80. What is 
the number? 38 


2. Find two consecutive whole numbers whose sum is 65. 32, 33 


3. Mary has twice as many dimes as Don. Together they have 105 
dimes. How many dimes does each have? Mary: 70; Don: 35 


4. South High School played 32 games. They won three times as 
many as they lost. How many did they win? 24 


5. Tom says “If I triple the number I’m thinking of and then 
subtract 5, I get 25.” What is the number? 10 
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Cumulative Review for Chapters 1-6 


Basic Skills 


Simplify. 
aso pe (23)? 9 3. —4da + a — Ta-108 
ee 
4. 2(x — 8) + 2x 4x - 16 Sel Ox 6. (—a)* + 4a + la? + 4a+1 


7. (x — 2y) + (3x +2y)4x = 8. (x? — 2x +:«21Y — (0? + 2x — ‘IY - 4x + 2 
Multiply. 
9. 4a- a? 4a! 10. (—3xy)(4x2y?) -— 12x33 11. (—3ab)? — 274363 12. a ay) 
Ox — 2xy 
13. (x + 6)(x — 1) x2 + 5x-6 14. (a Us + 4) 15. (vy + 2)y —3)¥-y-6 
n?— 16 


Express as a trinomial. 


16Gc — 3)- 17. (x + 4)? Ji, (6 == BR 19, (3x — 2y)? 
x2 — 6x + 9 x? + 8x + 16 4x? —- 12x + 9 9x? — 12xy + 4y? 
Divide. 
6n4 8n3 40-04 ee 
Dent 21, —— ant 22, 0 9, ee 
—n? 2n — |2ab* 8y? 
am x? — ae x: Sa? — a? — a! Xe Sxy — 15x?y? 
—x a —5x 
~1 + 3x — 5x? 5a — a* — a8 —y + 3xy’ 
Factor. 
27. 3xy — 6x7y? 3xy(1 -— 2xy) 28. x2 + 5x + 6 29. y? + 7y + 6(v + IMy + 6) 
(x + 2)(x + 3) 
BON x 4x Ale = 2k + 2) 31. ne + On — 22 322%? — Dy? (x + 3y)(x - 3y) 
(n + 11)(n — 2) 1, 


Equations and Formulas 


Solve. 


Ixy — 5 =] 2025 2. 40 = 20 — n -20 3. da +1 = 133 
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A ee 5. 2(x — 1) = 148 

62.5% 4 30 3x 595 7. —10 = —3x +24 

8. 3x -\(2x + 2) = 5x +6-2 9. (2a + 1) — Ga -—1) = -11 
Solve for x. 

10. 6x = 244 ll. 6x =y=% 12. kx = yz 
Solve for y. 

13. y+7= 103 140 ye eS 2 x 15. 4x —y =0 4x 


16. Solve P = 8x for x. ue 17. Solve D = rt for r. “ 


8 


Problems 


1. Find the perimeter of a 4-cm by 4-cm square. 16 cm 
2. Find the area of a rectangle with length 2x and width 4x. 8x’ 
3. A triangle has an 8-cm base and a 4-cm height. Find its area. 16 cm? 


4. Write an expression for the volume of a rectangular box whose 
dimensions are 4x, 3x, and 2x. 24x 


5. Find two consecutive numbers whose sum is 25. 12, 13 


6. Wendy bought some cupcakes at 12¢ each. She ate two and sold 
the rest at 20¢ each. Her profit was $1.20. How many cupcakes 
did she buy? 20 


price X number = Cost 
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Cumulative Review for Chapters 1-9 


Basic Skills 


Let x = 3. Find the value if possible. If not, write mnpossible. 


1. a impossible 2. : =: 1 3. : = impossible 4. a 1 5. e 0 
Simplify. 
6. 3n — 15n -12n 7. x(3xy)(—3y) -9x?y? 8. 5(2a — 3b) + 156 10a 
9. (2ab?)? 4a?! 10. (—4x?y?)? 16x4y4 11. —10(—3y7) 270y8 
Pros 4) avis, = ia 2 
. 3x — — — - ; - _=—- 
eT ay 5G 
Multiply. 
15. (x + 4)(x + 2) 16. (n — 5)(n + 5) 17. (2x — 1)(4x + 3) 
x2 + 6x + 8 n?— 25 8x? + 2x — 3 
18. (2x + 5)? 19. x(x — 2)(x + 3) 20. (2a + b)(3a — 25) 
4x? + 20x + 25 x3 + x2 — 6x Ga? = ah — oe: 
Factor. 
21. 2x2 — 4y? 2(x? - 2y?) 22. 3a? — 3b23(a + b)(a — 6)23. n? — 3n 4+ 2 
(n — 1)(n — 2) 
2H pe == Bye = le 25. x2 + 8x + 16 26. x? — 6x — 27 
(m — 7)(m + 2) (x + 4)(x + 4) (x — 9)(x + 3) 
27. 4y? — 9 (2y + 3)(2y — 3) 28. n? — 2n — 8 29. x° + x — 6 
(n — 4)(n + 2) (x + 3)(x — 2) 
Equations and Graphs 
Solve for x. 
1. 4x + 1) = 163 Pee oe 2X05 3.x +8 = —3x -2 
4.x+3x42= 184 5. 6x —1=3x+4+114 6 —x+9=4x%4+41 
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Solve for ). 


L3a+yaxx-3 8. 2 = 44 - 2x 9. 5x —y = 10 
ar) Xx Xa aXe aaa 
10.x—-y=4x-4 11. y — 2x = 88 + 2x 12. 5x + y =0-5% 


Draw the graph of the equation. Check student's graphs. 


1S y= ex — | 14 xy = 2 15. y+ 2x =4 


Give the slope of the line without drawing the graph. 


16, y= —x —971 I, y= ox +29 18, pee 


Solve by graphing. 


19, y—x = 0393, 3) 20. x+y=20, 2) 2 x+1l=-y 
yx = 6 


Solve by substitution. 


7 tae |e 235 (po 2) ee 3, Ww. (x=y +2 
De x+y= es a 
Solve by addition or subtraction. 
25.;5x —y=1 «2 9) 26. | 2x — 3y = 1 19 4) 27. | 3x +y =44 1 
oe ld 3x —2y= xX + 2y = 3 
Problems 


1. You can do a typing job in 2 
hours. If Jean works alone, it 
takes 4 hours. How long 


would it take if you work 
together? a hour or Ue hour 


You, Jean | Together 
Part done oak al el 
in | hour HG sich Un 


2. Use two variables for this problem. The sum of two numbers is 
75. Their difference is 25. What are the numbers? 50 and 25 
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Cumulative Review for Chapters 1-12 


Basic Skills 
Simplify. 

— 4) —- : a — Nit) 8 ae eS 1) — (a? — 2a 

eG — 4) (x + 9) 2 (ap 2) Gs We) (a2 + 3a + 1) — ( peo) 


4. (n? — 3) — (+ 8) 5, (5x + y) — (6x +y) 6 3(n +2) + An — 2) In - 2 


2— yn 


b? — 4 x? —4 Amex + 2 Boe a Se EI 
eee 8. ———__- i se 
ees = 2 ic 
Multiply. 
10. as — 1\(n + 6) 11. (n —4(n + 4) 12. (n + 3)(n + 3) n? + 62 + 9 
2+ 17n-6 n?— 16 
13. = — 2)(2n + >) 14. (4x — 1)(x - 4) 15. (2x + 7)(7 — x) -2x2 + 7x + 49 
10n? + 21n — 10 4x?- 17x +4 
Factor completely. 
16. Sn? + 25n + 100 17. 3n? + 9n + 6 18. 2n? — 8 2(n — 2)(n + 2) 
5(n? + 5n + 20) 3(n + 1)(n + 2) 
IC, Be a Tse SETS 20% — 16 21. x? — 5x — 14 (« — 7)(x + 2) 
(x — 1(x — 6) (x — 6)(x + 1) 
Find the square root. Leave your answer in simplest radical form. 
2 Ay? 2y 2 L ler 
Pape 23. /— = - i= a 25. — /—~ — 
16 4 9 3 200 20 AN Bee 


Simplify. 


I 1 V3 V2 10 
26. V3-V126 27. 3-V2- V2x? ox zd a ee Dou ene 
V3 vi fe 


Sime — 3/2 V2 31. 3x73 — 21/12 = V382. 20/27 = 13518 33. 41/2 — Vides 


Equations and Inequalities 


1. On the number line, graph the solution of y < 2. Check student's graphs. 
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Solve. (There will be two solutions to some equations.) 


2. 3x <4 Cie 4. 

ee an 6, CS aee0 zZ 
x 8 zs 

8.a?-3=134,-4 9 yY =5045V2 10. 

11. 0.4x = 4.812 12, 0.04100 — x) = 12-02% 13. 


14. (x + 2x —2) =0 15, Gx — 62x 4 14) =0 16. 
2,—-2 2,-7 


ly. SOlvetior y: san 3) — 24, Da) — 924 ca) ae 


8 24 < 
a a 
Solve for x and y. 
18.|x+y=4 19.|x+3y=4 20. 
x-y= Die 2x — 5y Sew 
Solve by factoring. 
21. n? —7n+6=0 22, ye = 2y — 3 =0 2S: 
u <6 ¥ a oo 


Solve by the quadratic formula. 


24. 2n°4+3n+1=0 £25. 3x? -—2x-—3=0 26. 
1+ //10 
=) ae 
2 3 
Problems 


1. A wholesaler sells coffee at 50¢ a 
kilogram. She mixes one kind 
worth 65¢ a kilogram with another 
worth 40¢. How much of each 
kind does she use to make 100 kg 
of the mixture? 


2-3 3 ee 


By, 4 


fo = 
0.3x + 0.9x = 3.63 
(He Dn Gene 

aac 


x(x — 4) =0 
0,4 


2. A lot is shaped like a right triangle. What is the length of the 
longest side of the lot if the other sides measure 30 m and 40 m? 50 m 
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Cumulative Review of Word Problems 


Note: Students who have difficulty solving any of these problems should turn to the 
page number in parentheses for help. 


1. I’m thinking of a number. If I add 7 to it and multiply the sum by 
4, I get 68. What is the number? (p. 49) 10 


2. The Eagles played 27 games and won 5 more games than they lost. 
How many games did they win? (p. 54) 16 


3. Cindy is 6 years older than Phil. In two years the sum of their ages 
will be 30. How old is Cindy now? (p. 63) 16 


4. After Sam and Pat bike in opposite directions for 2- hours, they are 


80 km apart. If Pat’s rate is 2 km/h more than Sam’s rate, find how 
far each travels. (p. 114) Sam travels 37.5 km. Pat travels 42.5 km. 


5. Tracy bought some donuts at 12 cents each and sold all but 2 for 20 
cents each. If her profit was $1.52, how many donuts did she buy? 
(petty 24 


6. Bob has $3 more than Carol, and Caro} has twice as much as Leon. 
Together they have $108. How much does each person have? 
(p. 55) Bob has $45. Carol has $42. Leon has $21. 


7. Five times a number exceeds twice the number by 36. What is the 
number? (p. 59) 12 


8. A woman invests $6000, part at 6% interest and the rest at 5% 
interest. Her annual interest is $335. How much is invested at 6% 
interest? (p. 334) $3,500 


9. If I use 21 L of gasoline to go 70 km, how many liters will I need to 
go 100 km? (p. 280) 30L 


10. The ratio of Carl’s money to Lisa’s money is 4:5. Together they 
have $279. How much does Lisa have? (p. 276) $155 


11. Ralph jogs from his home to the stadium at 10 km/h. His trip home 
takes exactly one hour less because he takes a car traveling at 
60 km/h. How far is it from Ralph’s home to the stadium? (p. 114) 
12 km 
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2: 


13. 


14. 


1 
16. 
jhe 


18. 


19. 


20. 


21. 


Mapes 


23; 


Bill earns $1.00 per hour more than Bob. After working for 8 hours 
last Saturday, their combined pay was $48. How much does each 
earn per hour? (p. 120) Bob earns $2.50/hr. Bill earns $3.50/hr. 
It takes Stan 3 hours to mow the lawn and it takes Roger 2 hours. 
How long would it take them if they worked together? (p. 298) 


jb hours 
5 


In order to make a certain kind of concrete, you must mix sand, 
gravel, and cement in the ratio of 3 to 4 to 2. How much sand will 
be needed to make 45 cubic meters of concrete? (p. 276) 15 m3 


120% of 55 is what number? (p. 328) 66 
What percent of 75 is 30? (p. 328) 40% 
30% of what number is 72? (p. 328) 240 


A motorboat went 32 km upstream in 4 hours. The return trip took 
2 hours: Pind the rate of the current, (py 250) 4 kn ia 


The sum of 2 numbers is 73, and their difference is 11. Find the 
numbers. (p. 251) 31, 42 


] am thinking of two numbers whose difference is 32. Twice the 
smaller number is 12 more than the larger number. What are the 
numbers? (p. 251) 44, 76 


The length of a rectangle is 5 more than twice its width. The 
perimeter is 46cm. Find the length and width. (p. 253) 
7am 


Find 3 consecutive integers whose sum is 363. (p.56) 120, 121, 122 


Two hamburgers and 3 root beers cost $2.85. Four hamburgers and 
5 root beers cost $5.25. How much does each item cost? (p. 256) 
hamburger: 75¢; root beer: 45¢ 


. Marcia is 4 years younger than Don. She is also twice as old as 


Ken. The sum of their ages is 64. How old is Marcia? (pp. 63 and 
252) Marcia is 24. 
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ZS: 


26. 


27. 


28. 


20; 


30. 


31. 


52; 


33. 


34. 


35. 


The length of a rectangle is 5 cm more than its width. The area is 


150 cm?. Find the length and width. (p. 394) width: 10 cm; length: 15 cm 


The square of a positive number is 20 more than 8 times the 
number. Find the number. (p. 395) 10 


A specialty food store mixes Brazil nuts and cashews to get mixed 
nuts, which they sell for $5.00 per kilogram. If the Brazil nuts cost 
$4.50 per kilogram and the cashews cost $6.00 per kilogram, how 
many kilograms of each should be combined to give 30 kilograms of 
mixed nuts? (p. 336) 20 kg of Brazil nuts, 10 kg of cashews 


Tom buys several notebooks for $2.00 each. He sells some of them 
for $3.00 each, but then has to lower his price to $2.40 to sell the 
remaining 20. His profit is $18.00. How many notebooks did he 
buy? (p. 119) 30 


Frank needs 5 hours to rake his lawn. But when Sylvia helps him, 
they can do the job in 3 hours. How long would it take Sylvia to rake 


the lawn by herself? (p. 301) 1. hours 


A baseball team buys 12 dozen game balls and 15 dozen practice 
balls for $720. For the same amount of money they could have 
bought 8 dozen game balls and 20 dozen practice balls. Find the 
cost of a dozen game balls. (p. 256) $30 


A sport coat usually priced at $48 is on sale at a 20% discount. If the 
sales tax 1s 5%, how much do you pay for the coat? (p. 326) $40.32 


A pump can fill a 2700 L tank in 36 minutes. How long will it take 
to fill an 1800 L tank? (p. 282) 24 min 


The perimeter of a rectangle is 40 cm, and the area is 64 cm?. Find 
the dimensions of the rectangle. (p. 395) 16 cm 


A Saltwater solution contains 25% salt. How much water should be 
added to 12 L of solution to get a mixture which is only 20% salt? 
(eo, 337), 3 L 


I am thinking of two consecutive even integers. The sum of their 
squares is 340. What are the integers? (p. 395) 12, 14 


Answers to Self-Tests 


CHAPTER 1 


Page 11 
P20) 2.588 3242 Sa 5. 6.75 
7.0 8 7 9. 2xy 10. Not Possible 
11. 8y 12. 9W—5 13. 2a —5 
14. 5m —3 15. 3x + 2y 16. 6k 4+ 5/ 
17. 9x 18. 13a — b —3 


Page 21 
Mes 226m np 3. 30% 4. 23a° 5, 2a 
6. m 7. 3x —6 8 34+ y 
9. 8a — 12b 10. 18d + 30 

Page 25 


he 2S. Se 5. 1B 6.7) 
He 8. 1 99. 3, 5, 21) 10. 45 


CHAPTER 2 


Page 41 
We ee 200s. 21 4743 5, 6, 12 
yO Ss. 10 95235 1009 17 12z. 8 
15.3 14. 12 Well 16. 15 17. 42 
18. 77 
Page 45 
ed 2 ed 5. 1 G6 7. 9 
Sl) 9410] 7 1 205 12.°5 
Page 49 
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Glossary 


A 

absolute value (p. 92) |—5| = 5; |5| = 5; 
|0| = 0 The symbol || means “absolute 
value of”’. 

approximate values (p. 350) Values which 
are not exact. 


he = = 033..., We (23 ie ae 


approximate value. 

area (p. 106) The amount of surface of a 
figure. Area is measured in square 
units. 

associative property of addition (p. 10) 
(a+b)+c=a+(b+ 0). It tells us 
that the way terms are grouped makes 
no difference. 

associative property of multiplication 
(p. 14) (ab)e = a(bc). The way the fac- 
tors are grouped makes no difference. 

average (p. 94) The sum of n numbers 
divided by n. If n=3 and the 
numbers are 11, 20, and 35, the 
average iS eee aie) BS toe ° Sd, 


B 

bar graph (p. 204) A statistical graph in 
which bars of different lengths stand 
for quantities. 

binomial (p. 136) A polynomial with two 
terms. 2x + 3y is a binomial. 

broken-line graph (p. 208) A statistical 
graph in which points are joined by 
straight lines. 


C 


centimeter (p. 28) 2 of a meter. 


circle graph (p. 324, 325) A circular region 
which shows the relation of parts to a 
whole. 
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coefficient (p. 8) The number 5 is the 
(numerical) coefficient of x in the ex- 
pression 5x. 

common factor (p. 170) A number which 
is a factor of two or more numbers. 2 
is a common factor of 4 and 14. 

common monomial factor (p. 172) A mo- 
nomial which is a common factor of 
each of the terms of a polynomial. 

commutative property of addition (p. 10) 
The propertya +b=6 +a. It tells 
us that the order of terms makes no 
difference. 

commutative property of multiplication 
(p. 14) ab = ba. The order of the fac- 
tors makes no difference. 

compound interest (p. 340) When interest 
is added to the principal to form a 
new principal, we say that interest is 
compound. 

consecutive numbers (p. 56) Numbers 
which follow each other in order. 

coordinates (p. 212) The numbers in an 
ordered pair representing a point; in 
(3, —2), 3 and —2 are coordinates of 
point (3, —2). 

cubed (p. 12) The third power of x, 
namely x°, may be read “x cubed.” 


D 


denominator (p. 268) In the fraction 
x is called the denominator. 

distributive property (p. 16) a(b +c) = 
ab + ac and a(b — c) = ab — ac. 


9 


I 
x 


E 

equation (p. 22) Any number sentence 
containing the = sign. 6+4 = 10 
and x + 2 = 7 are equations. 


evaluate (p. 14) To find the value of. 

exponent (p. 12) In a power, the number 
of times the base appears as a factor. 
In 5°, the number 5 is the base and ° is 
the exponent. 


F 


factor (p. 12) In a multiplication, each 
number multiplied is a factor of the 
product. In 2-4, 2 and 4 are factors 
of the product 8. In 2y, 2 and y are 
factors of 2y. 

formula (p. 102) A rule for finding a de- 
sired value. P = 4s is a formula for 
the perimeter P of a square when the 
length of one side s is known. 

function (p. 224) A quantity which de- 
pends on a second quantity is a func- 
tion of it. 


G 


gram (p. 64) A metric unit of quantity. 

graph of an equation (p. 220) The line 
representing all the solutions of an 
equation. 

graph of a solution (p. 74) The point or 
points on the number line paired with 
the solution of an equation or in- 
equality. 

greatest common factor (p. 171) The 
greatest number which is a common 
factor of two or more numbers. 9 is 
the greatest common factor of 18 
and 81. 


H 


horizontal axis (p. 212) Horizontal num- 
ber line on which one can locate the 
first number in an ordered pair. 

hypotenuse (p. 358) Side opposite the 
right angle in any right triangle. 


I 


imaginary numbers (p. 393) A number 
such as \/—I is an imaginary num- 
ber. 

inequality (p. 24) A number sentence stat- 
ing that two numbers are not equal. 
a>6,b6<2, 6 #3 are all inequali- 


ties. 

integers (p. 72) The positive and negative 
whole numbers and zero; ... —3, —2, 
= 20) 2s 

interest (p. 332) Money paid for the use of 
money. 


intersection (p. 236) The point where two 
lines cross. 

irrational numbers (p. 352) Numbers 
which cannot be expressed as the ratio 


of two integers. V2 and \V/7 are irra- 
tional numbers; 2 and 7 are not per- 
fect squares. The decimal form of an 
irrational number never repeats and 


never ends. 

K 

kilogram (p. 64) 1000 grams = | kilo- 
gram. 

kilometer (p. 29) 1000 meters = 1 kilo- 
meter. 

L 


law of Pythagoras (p. 358) In any right 
triangle, the square of the length of 
the hypotenuse equals the sum of the 
squares of the lengths of the other two 
sides. 

like terms (p. 8) 2x and 5x are like terms. 
The variable part of each term is the 
same. 

liter (pp. 89, 110) A metric measure of 
capacity. 
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M 


meter (p. 28) The basic unit of length in 
the metric system. 
| 
1000 
I 
1000 
monomial (p. 136) A polynomial of one 
term. 5x is a monomial. 


milligram (p. 64) 


of a gram. 


millimeter (p. 28) of a meter. 


N 


negative numbers. (p. 72) All numbers less 
than zero. 

number line (p. 72) A line on which num- 
bers may be pictured. 


numerator (p. 268) In the fraction 2 Z 
is called the numerator. 3 


O 


opposite of a number (p. 78) The opposite 
of 8 is —8; the opposite of —4 is 4. 

ordered pair (pp. 212, 216) A pair of num- 
bers in which their order is impor- 
tant. The point (2,5) is not the same 
as the point (5,2). 

origin (p. 212) Point (0,0) intersection of 
horizontal axis and vertical axis. 


P 


parabola (p. 396) The graph of a quadratic 
function. 

parallel lines (p. 240) Lines (in a plane) 
which never intersect. 

parentheses (p. 6) The marks ( 
group terms. 

percent (p. 322) A number like 25% is 
called a percent. It expresses the ratio 


BG te 0 


) used to 
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perfect square (p. 348) Any number which 
is the square of an integer. 

perimeter (p. 104) The distance around a 
figure. 

pi (7) (pp. 174, 352) The Greek letter 
standing for the ratio of the circum- 
ference: of a circle to its dianieter, 
approximately 3.14 or =. 

pictograph (p. 204) A kind of bar graph in 
which rows of symbols are used in- 
stead of bars. 

plotting a point (p. 213) Locating it by its 
coordinates. 

polynomial (p. 136) An algebraic expres- 
sion of one or more terms connected 
by + or — signs. 3x + y and 
x? 4+ 2xp + y* are polynomials. 

positive numbers (p. 72) All numbers 
greater than zero. 

power (p. 12) A product in which all the 
factors, except |, are the same. x!, ie, 
and x? are called powers of x. 

prime factors (p. 170) Factors which are 
prime numbers. 

prime number (p. 170) A number with no 
factors except itself and I. 2 and 5 are 
prime numbers. 

prism (p. 108) A 3-dimensional figure with 
two parallel bases. An ordinary box is 
an example of a prism. 

proportion (p. 278) A statement that two 


4 aus 
—=— 18 a ro- 
6 Pp 


ratios are equal. 3 


portion. 


Q 


quadratic equation (p. 382) If an equation 
in x has an x* term but no term with a 
higher power of x, it is called a quad- 
ratic equation. x° + 6x +5=0Oisa 
quadratic equation but x* + x? + 
es TS ON, 


quadratic formula (p. 390) The formula 


—b+ \/b* — 4ac 
x = ——_ may be used 
2a 
to solve an equation of the form 
ane = bx ec = 0, 
quadratic function (p. 396) The equation 
y = x* — | is an example of such a 


function. y depends on the value of x. 


R 


radical (p. 348) A number in which the 
radical sign \/ appears. \/5 is a radi- 
cal. 

radius of a circle (p. 174) The distance 
inemm the center te thie circle. 

ratio (p. 274) The ratio of two numbers 
is their quotient. The ratio of 6 to 4 is 
6 5 
—, Or. 
4 2. 

rational numbers (pp. 316, 352) Fractions 
whose numerators and denominators 
are integers. 
2 —5 
—, — and ——— are rational mumibers. 
| 7 

rationalizing the denominator (p. 366) 
When a fraction has a radical in the 
denominator, it can be simplified by 
multiplying both numerator and de- 
nominator by a number that will 
make the denominator a whole num- 
ber. This is called “rationalizing the 
denominator.” 

1 ivi _ 3 

e228 3a 

real numbers (p. 352) The positive num- 
bers, negative numbers, and zero. 

3 4 

(p. 286) 4 and 3 are 
reciprocals. Their product is I. 

repeating decimal (p. 316) When a frac- 
tion is changed to decimal form, 
sometimes a digit or group of digits 


reciprocals 


repeats without end. Such a decimal 
is called a repeating decimal. 
In += 0.666..., the 6 


indefinitely. In = 02727 atte 


repeats 


27 repeats indefinitely. 

right angle (p. 358) An angle of 90°. 

right triangle (p. 358) Triangle with a right 
angle. 

root of an equation (p. 22) A value of the 
variable which makes the equation 
true. 4 is a root of 2 +x =6. 


S 


simplify (p. 9) To replace a number or 
expression by the simplest equivalent 
one. 

slope (pp. 222, 240) The ratio of rise 
to run; the coefficient of x when an 
equation is solved for y. In the 


equation y = = + 2, 7 is the slope. 


solution of an equation (p. 22) A value of 
the variable which makes the equa- 
tion true. 2 isa solution of x + 2 = 4. 

solution of two equations (p. 236) The 
ordered pair which is the solution of 
both equations. (1,3) is the solution of 
y=3xandy= —-x 44. 

solution pair (p. 216) A pair of numbers 
which is a solution of an equation in 
two variables. 

square root (p. 348) Each of the numbers 
5 and —5 is a square root of 25. 5 is 
the positive, or principal, square root 
of 25. —5 is the negative square root 
of 25. \/25 means the positive square 


root. —WV25 means the negative 
Square root. +125 means both 
roots. 


squared (p. 12) The second power of x, 
namely x’, may be read “x squared.” 
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St 


term (p. 8) In the — expression 
2a + 3b — 4c the terms are 2a, 30, 
and 4c. 

terminating decimal (p. 316) When a frac- 
tion is changed to its decimal form, 
the decimal terminates if the division 
“comes out even.” Such a decimal is 
called a terminating decimal. 
In 2 ~ 0.75, the 0.75 is a terminating 
decimal. 

trinomial (p. 136) A polynomial with three 
terms. a? + 2ab — 4b? is a trinomial. 

trinomial square (pp. 152, 182) The square 
of a binomial. (x + 2)? = x? + 
4x + 4 (a trinomial square). 


U 


unlike terms (p. 8) 6x + 3y contains un- 
like terms. Their variable parts are 
not the same. 
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Vv 


value of an expression (p. 3) The value 
when numbers are substituted for let- 
ters in the expression. 

variable (p. 3) A letter used to represent a 
number. 

variable expression (p. 3) An expression 
containing a variable. 

vertex of a parabola (p. 396) Highest or 
lowest point. 

vertical axis (p. 212) Vertical number line 
on which one can locate the second 
number in an ordered pair. 

volume (p. 108) The amount of space in a 
3-dimensional figure. Volume is 
measured in cubic units. 


xX 
x-axis (p. 220) Horizontal axis. 


Y 
y-axis (p. 220) Vertical axis. 
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Absolute value, 92 
Of Zero, 92 
Addition 
associative property, 10 
commutative property, 10 
of decimals, 312 
of fractions, 288, 292, 294, 302 
identity element (concept), 20 
shown on number line, 76 
of polynomials, 136 
of positive and negative numbers, 76 
properties of, 10 
of radicals, 368 
in solving equations, 34, 246 
of zero, 18 
Additive inverse (concept), 78 
Advertising, 230-231 
ee problems, 51, 53, 63 
Angle, right, 358 
Applications see Formulas, Problems about 
Approximation, 304, 314, 350 
Area, 104 
Ol circle, 174 
of rectangle, 150 
of trapezoid, 151 
of triangle, 150 
Arithmetic, review of 
average, 94 
estimating results, 94 
decimals, 304 
fractions, 162, 228 
operations with whole numbers, 26 
Percents 372 
place value, 304 
rounding numbers, 304 
Associative property 
of addition, 10 
of multiplication, 14 
Average, 94, 400-401 
batting, 124, 320 
Axioms, see Properties 
AXis 
horizontal, 212 


Verticals 22 
x- and y-, 220 


B 


Bar to express division, 18, 20 
Bar graph, 204 
misleading, 205 
Between, 74 
Binomial(s), 136 
factoring difference of squares, 190 
multiplication of, 146, 148 
square of, 152 
Broken-line graph, 208 


C 


Calculator, 196-197 
Careers, 27, 955 632297305 ear 
Centimeter, 28 
cubic, 108 
square, 104 
Chapter reviews, 30-31, 66-67, 98-99, 
130-131, 166-167, 198-199, 232-233, 
262-263, 308-309, 342-343, 376-377, 
402-403 
Checkbook, balancing, 128-129 
Checking account, 96-97 
balancing checkbook, 128 
Checking exercises, 16 
Checking factors, 172 


Checking solution of an equation, 22, 48, 58 


Checking solution of an inequality, 24 


Checking solution of word problems, 54, 114 


Checks, writing 96-97 
Circle 

area of, 174 

radius of, 174 
Coefficients, 8 

1 (understood) 8, 20 
Combining terms, 8, 48, 82 
Common factor(s), 170 

greatest, 171 

monomial, 172 


Commutative property 
of addition, 10 
of multiplication, 14 
Comparing numbers 
absolute values, 92 
by an inequality, 73, 75 
by percents, 322 
Consecutive numbers, 56 
Consumer Corner 
advertising, 230-231 
averages, 400-401 
balancing checkbook, 128-129 
calculator, 196-197 
credit cards, 374-375 
figuring tips, 306-307 
interest, 340-341 
metric system, 28-29, 64-65 
polls and surveys, 260-261 
unit pricing, 164-165 
writing checks, 96-97 
Coordinate(s), 212 
FORO 213 
Cosi formula, 2, 118, 336 
Gredit cards, 374-375 
Cross multiplication, 278 
Cube, diagonal of, 361 
Cubed, 12 


Cumulative reviews, 68, 132, 200, 264, 344, 


404, 438-448 


D 


Decimals, 304, 312-317 
equations with, 318-32] 
nonrepeating, 352 
repeating, 316 
terminating, 316 
written as percents, 322 

Denominator, 268 
rationalizing, 366 
same (common), 292 

Dependence, 224, 396 

Diagonal, of a cube, 361 

Difference of squares, 190 


Directed numbers, see Positive and negative 


numbers 
Discount, 326 
Discriminant (concept). 399 
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Distributive property, 16, 60, 107 


in checking factoring, 172 

in combining terms, 82 

to eliminate parentheses, 60 

used in multiplication of polynomials, 144 


Divisibility tests, 171 
Division 


with decimals, 314-315 

exponents in, 154, 156 

as a fraction, 154 

of fractions, 286 

with monomials, 154, 156 

iby 1h 20 

of polynomial by monomials, 158 
of polynomial by polynomial, 160 
of positive and negative numbers, 88 
with radicals, 362, 364 

in solving an equation, 38 

use of bar in, 18, 20 

by zero, 18 


Enrichment materials, see Careers, Consumer 
Corner, Puzzles, Optional sections 
Equation(s) 


absolute value, 92 

checking solution of, 22 

of coincident (overlapping) lines, 241 

with decimals, 318-321 

with fractions, 296 

meaning of, 22 

of parallel lines, 240 

containing percents, 328-339 

TOCtOl, 22 

solution of, 22, 36, 38, 42, 58, 60 

solution by addition or subtraction, 246, 
254 

solution by graphing, 236-239 

solution by square root, 356 

solution by substitution, 244 

in two variables, 216, 236-259 

See also Quadratic equations 


Estimating, 65, 94 


by graph, 208 
percent of whole (in circle graph), 
324-325 


Evaluation, of a variable expression 3, 6, 18 


Exponent(s), 12 
in division, 154, 156 
in multiplication, 140, 142 
I as, 12 
See also Power 
Expression 
evaluation of, 3, 6, 18 
simplifying, 9, 86 
value of, 3, 6 
Extra Practice, 406-435 


F 


Factor(s) 
common, 170 
common monomial, 172 
difference of two squares, 190 
factor —1, 272 
greatest common, 171 
grouping of, 14 
order of, 14 
prime, 170 
of a product, 84 
signs of, 84 
of a term, 2 
of trinomials, 176-187, 194 
Formulas, 102, 112 
area, 104) 150,151, 194 
cost, 112, 118, 336 
distance, W124 122 
gear, 126 
interest, 332 
law of falling bodies, 387 
lever, 126 
perimeter, 102 
Pythagorean, 359 
quadratic, 390 
science, 124, 126 
solving, 122-125 
volume, 108 
Fraction(s) 


addition and subtraction, 288, 292, 294, 


302 
finding decimal form, 316 
dividing, 286 
division shown as, 154 
in equations, 296 
multiplying, 284 


written as percents, 322 

ratio as, 274 

renaming, 290 

review of arithmetic, 162, 228 

simplifying, 268, 270 

zero in denominator, |8, 268 
Function, 224-225 

quadratic, 396 
Function machine (concept), 2 


G 


Gear formula, 127 
Gram, 64, 113 (Exs. 15, 16) 
Graphs 
bar, 204, 205 
broken line, 208 
circle, 324= 325 
curve, 208 
of equations 220, 396-399 
estimating by, 208 
misleading, 205 
on number line, 74 
origin, 212 
pictograph, 204 
plotting (locating) points, 213 
quadratic, 396-399 
solution by, 236-239 
straight-line, 220-221 


Grouping 
of factors, 14 
of terms, 10 
H 


Hypotenuse, 358 


I 


Identity element (concept) 18, 20 
Imaginary numbers, 393 
Indirect measurement, 279, 282 
Inequality, 24 
involving absolute values, 92 
number of solutions, 74 
represented on number line, 72, 74 
solution pairs, 219 
Input, 2 
Iinte gers soi'6 
SeiOl 72 
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Interest 
compound, 340-341 
formula for, 332 
simple, 332-333, 340 
Interest problems, 332-335 
Intersection, 236 
Investment problems, 334-335 
Irrational numbers, 352 


K 
Kilogram, 64 
Kilometer, 29 


ib 


Letters for numbers, 2-3 

Lever formula, 126 

Line(s) 
coincident (concept), 241 
equation of, 220-221 
horizontal, 223 
number, 72 
parallel, 240 
Slope wl, 222, 275 
vertical, 223 

iter «coe mlO ei (ex. 12) 


M 


Median, 400-401 
Meter, 28 
square, 104 
Metric system, 28-29, 64-65, 104, 110 
Milligram, 64 
Millimeter, 28 
Mixture problems, 276-277, 336-339 
Monomial(s), 136 
division with, 154, 156 
multiplying, 140 
powers of, 142 
Multiplication 
by 1, 8, 20, 86 
by —1, 86, 192, 272 
by 10 and multiples of 10, 314 
cross-, 278 
of decimals, 312-313 
exponents in, 140, 142 
FOIL method, 148 
of fractions, 286 
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of monomials, 140 
of polynomials, 146 
polynomial times monomial, 144 


of positive and negative numbers, 84 


properties of, 14 

with radicals, 364 
relation to addition, 84 
at sight, 148 

of square roots, 354 


of sum and difference of two monomials, 


188 
symbols for, 3 
use of Distributive Law, 144, 146 
of variable expressions, 144, 146 
by zero, 18 


N 
Negative numbers, 72 
Number line, 72 
addition shown on, 76 
as axes in graph, 212 
graph on, 74 
picturing a solution on, 74 
subtraction shown on, 78 
Number sentence, 22, 24 
Numbers 
comparing absolute values of, 92 
comparing by an inequality, 73 
comparing three, 75 
consecutive, 56 
irrational, 352 
letters for, 2-3 
pairs of, 212, 216 
positive and negative, 72 
prime, 170 
rational, 352 
fedlego. 
whole, 72 
Numerator, 268 


O 

One 
as coefficient, 12 
as exponent, 12 
properties of, 20 

Operations, order of, 6 


Opposite of a positive or negative number, 
78, 86 
Optional sections 
absolute value, 92-93 
binomial denominators, 302-303 
boat and aircraft problems, 258-259 
dividing polynomials, 160-161 
exponent rules, 156-157 
formulas from mechanics, 126-127 
more difficult factoring, 194-195 
more difficult fractions, 294-295 
radicals and binomials, 370-371 
Order 
of factors, 14 
of operations, 6 _ 


of terms, 10 
Ordered pair, 212, 216 
Origin, 212 
Output, 2 


P 


Pair (of numbers) 
ordered, 212, 216 
solution, 216 
Parabola, 396 
Parallel lines, equations of, 240 
Parallelogram, 215 
Parentheses, 6 
eliminating, 16 
equations with, 60 
Percentage in baseball, 317, 320 
Percents, 306, 322-339 
decimals written as, 322 
in equations, 328-339 
in figuring tips, 306 
finding, of a number, 326 
fractions written as, 322 
short cuts for finding, 326 
Perimeter, 102-103 
of rectangle, 102 
Piz), 174, 352 
Pictograph, 204 
Point(s) 
coordinates of, 212 
on a graph, 212 
locating, 213 
naming, 214 


plotting, 213 
Polls and Surveys, 260-261 
Polynomial(s), 136 
addition of, 136 
common monomial factor of, 172 
division by monomial, 158 
division by polynomial, 160 
factoring, 172-187, 190-195 
multiplication by binomial, 146, 148 
multiplication by monomial, 144 
subtraction of, 138 
Positive and negative numbers, 72 
addition of, 76 
combining like terms, 82 
comparing, 73 
division of, 90 
equations involving, 84, 90 
graphing on number line, 74 
multiplication of, 84 
subtraction of, 78 
Power(s), 12 
of monomials, 142 
x cubed, 12 a 
x squared, 12 
See also Exponents 
Prime factors, 170 
Prime number, 170 
Principal in interest problems, 332 
Prism, volume of, 108 
Problem solving 
guide for, 54, 114 
involving quadratic equations, 394-395 
using two variables, 250 
See also Problems about 
Problems about 
ages, 51553, 63 
automobiles, 205, 210, 211 
boats and aircraft, 258-259 
cost, 113) hs 25e 82 an 
distance, 112-117 
earning interest, 333 
energy, 209 
food, 62, 197 
gears and levers, 126-127 
geometric figures, 51, 52, 102-111, 150, 
395 
investments, 334-335 
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mixtures, 276-277, 336-339 
tone er) ) 25, 57, 05) 113, 118-121 
motion, 114-117, 258 
numbers, 44, 49, 53, 56, 59, 62 
population, 208-210 
science, 227 
SPOMs 2) wou 90.05 70,113.27 5503 7 
TaN 2653207 
work, 298 
Product(s) 
special, 188, 189 
See also Multiplication 
Properties 
associative, of addition, 10 
associative, multiplication, 14 
commutative, of addition, 10 
commutative, multiplication, 14 
distributive, 16, 60, 82, 107, 144, 172 
otone, 20 
of zero, 18 
Proportions, 278 
solving, 278, 296 
Puzzlese4 146,,53, 62,01, 89) 93541, 151, 
[SSeS 7. Tolls 195, 239) 248. 253, 291, 
295, 297, 303. 349; 357, 303, 393 
Pythagoras, law of, 358 
formula, 359 


Q 


Quadratic equations 
defined, 382 
no real-number solutions, 387 
solution in factored form, 380 
solution by factoring, 382, 384 
solution by formula, 390 
solution by square root, 356, 386, 388 
Quadratic graphs, 396-399 
Quotient of square roots, 362 


R 


Radical expressions 
addition, 368 
combining terms, 368 
division, 364 
multiplication, 364 
product of two binomials, 370, 371 
subtraction, 368 
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Radical number, 348 
Radical sign, 348 
Rate 
in distance formula, 112 
in interest formula, 332 
Ratio, 274-277 
as percent, 322 
Rational numbers, 316, 352 
decimal form for, 316 
Rationalizing the denominator, 366-367, 370 
Rectangle, 52 
area of, 104, 150 
perimeter of, 102 
Repeating decimal, 316-317 
Reviews 
arithmetic 
average, 94 
decimals, 304 
estimating, 94 
fractions, 162, 228 
percenin 372 
whole numbers, 26 
chapter, 30-31, 66-67, 98-99, 130-131, 
166-167, 198-199, 232-233, 262-263, 
308-309, 342-343, 376-377, 402-403 
cumulative, 68, 132, 200, 264, 344, 404, 
438-448 
See also Extra Practice, Self-Tests 
Rise and run of a slope, 222 
Root, 22 
Rounding numbers, 304, 314, 315 
Rules for 
dividing square roots, 362 
exponents, 140, 142, 156 
signs in division, 88 
signs in multiplication, 84 
special products, 188 
squaring binomials, 152 
subtraction, 79 
See also Formula and Properties 


Ss 


Self-Tests 
Chapter lj, 2125 
Chapter 2, 41, 45, 49, 57, 63 
Chapter 3375,.83, 2) 
Chapter 4. Nil) 121, 125 


Chapter 39139, 145, 15375? 
Chapter Gy l7s sts 7ale3s 
Chapter 7, 215) 227 
Chapter 8, 243, 249, 257 
Chapter 9, 2737263) 289))293301 
Chapter 1032173315332 
Chapter Mk 355,36), 362 
Chapter 12 385,36 2,9500 
Set of integers, 72 
Signed Numbers, see Positive and Negative 
Numbers 
Simplifying an expression, 9, 10, 12, 18, 82 
Slope of a line, 222 
as ratio, 275 
Solution of an equation 
by addition, 34 
checking, 22 
by division, 38 
graph on number line, 74 
involving negative numbers, 90-91 
number of solutions, 61 
involving parentheses, 60, 86 
using square roots, 356 
by subtraction, 36 
using several steps, 42, 48 
variable on both sides, 58 
Solution of an inequality, 24, 74 
graph, 74 
Solution of two equations 
by addition or subtraction, 246 
graphing method, 236-239 
substitution method, 244 
Solution pair, 216 
Square 
area of, 104 
of a binomial, 152 
perfect, 348 
trinomial, 152, 182 
Square root(s), 348 
negative, 348 
positive, 348 
quotient of, 362 
simplifying, 354, 355 
in solving equations, 356 
table of, 350 
of zero, 348 
Squared, 12 


Substitution method, 244 
Subtraction 
of decimals, 312 
of fractions, 288, 292, 294, 302 
of polynomials, 138 
of positive and negative numbers, 78 
of radicals, 368 
rule for any, 79 
in solving equations, 36, 246 
Sum of positive and negative numbers, 76 
Symbols 
absolute value, 92 
“and so on’, 74 
approximate value, 314 
division, 18, 20 
equality, 22 
inequality, 24, 72 
list of, xii 
metric, 28, 29, 108, 110 
multiplication, 3 
plus-minus, 348, 386 
radical sign, 348 
Systems of equations (concept), 236-259 


gi 
Tables 

square root, 350, 437 

squares, 436 
Terminating decimal, 316 
Terms 

combining, 8, 48, 82 

of an expression, 8 

factor of, 12 

grouping, 10 

hikeys 

order of, 10 

unlike, 8 
Tests see Self-Tests and Reviews 
Time, in interest problems, 332 
Topology, 248 
Translating from words to equations, 44, 50 
Trapezoid, area of, 151 
Triangle 

area of, 1045150 

right, 358 
Trinomial(s), 136 

factoring, 176-187 


Trinomial square, 152 W 


factoring, 182, 194 Work problems, 298 
U X . 
Unit pricing, 164-165 Panis 20 
V 

y 

Value . 

approximate, 350 y-axis, 220 

of an expression, 3-5, 6, 10 a 
Variable(s), 3 
Variable expression, 3 Zero 

evaluation of, 3, 6, 18 absolute value of, 92 

simplifying, 9, 10, 18 as denominator, 18, 268 
Vertex of parabola, 396 properties of, 18 
Volume of a prism, 108 Zero products, 380 
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Answers to Odd-Numbered Exercises 


CHAPTER 1 


Pages 4-5 
tt 3 3) 3 7. 10 oro te 
13.9 15. 24 17. 24 19.4 21. 17 
23. 10) 25. 10) 27-910" 2926 S51 26 
35. x +97) 35. 2n 37. ba 
39. Subtract 4. 41. Divide by 8. 43. 1 
Page 7 
ees 0 5. 2 7. 17 97 eS 
13. 14 15. 18 17. 9 19, 20 and 14 
21. 40 and 68 23. 12 and 18 25. 6, 13 
Dyee 2x, 2x 417 29. |i, 22 


Page 9 
Peovw ol0a 5. 3) 7. fa--46 Dela 
1.44 1ly 13. 65-2 15. 3 + 9p 
17. 4a —4 19.44 4x 21. 5xy +7 
23. 8d 25. 5y + 9x 27. Sab + 5b 
29. Not possible 31. Not possible 
33. Sar 35. Not possible 


Page 11 
1. 46 3. 143 5. 1571 7. 8n 46 
9. 70+4 11. 314+ 6a 13. 10m + 11 
15. ab +10 17. 454+5 19. 4k + 4n 
21. 5n —9b 23. 7a + 6b 
25. 8a +5b+4 27. 7d — 7a 
29. 3a + 4b 

Page 13 
ee 5.4 3, 100 7. ys Sexty? Vers? 
Mec: isa %e7h V1. de2{2 19. ime 
Die 2am 23. onp 25. 6a2b 


Face 5 
ee 200) 3.5300 3. 130 7..6x Sida 
Mee 132 ky 1S. 20n, 17. 727 
toma 21, $ap 23. 16x) 25. 354° 
wae 0b? 29, 6x Sil 2x? 
33. Multiply by 4. 

Page 17 


1. (4-25) = 3-9 = 77 and 
Wee 15 = 27 3.5 3) =e 0 
and 35 —15=20 5. 2x +6 7. 4x +8 
9. 7a +21 11. 9x +36 13. 3x —6 
15. c? —3c 17. 14x +7 19. 15x — 10 
21. 6x + 8y 23. 3x2? — xy 25. 2x + 13 


27. 7x +15 29. 36+ 5y 31. 8x + 23 
33. 8 + 32x 35. 20b 4+ 4 


Page 
1. 0 3. 33 5.0 7. Impossible 959 
Il 0 13. 8 1s26e 17 bao 
21. x 23..x) 23 Addy: 
27. Subtract 9. 29. Add 16)" 31 Addae 


Page 21 
1. 1 3. 1 So 7. 39S es 
15. a 17, x 19: x 2I Divide by: cc) 
23. x 25. Multiply by 7. 


Page 23 
1.3 3. 12 3522 74 oe likes 
13. 5 15. Answers may vary. 
17. Answers may vary. 19. 8 21. 6 
23. 8 25. Answers may vary. 27. 40 
29. Answers may vary. 31. 2 33. 0 


Page 25 


1-32 3 ee a 
11. 1,3,7 13. 20156325 liao 


19.10, 121.255. 235455305254 
2 — 29 
Page 26 


1. 36 3,993 3. 229° 7) 12 oa 
11. 34 13. 77 15. 535 17. 354 

19, 217 20, 2835 231825525. 2040) 
21, 43:680 292% 5/0 Sees leale 

33. 68R2 35. 74R1 37. 237R5 

39. 104R13 41. 221R14 


Page 29 
1. length: about 23 cm, width: about 
19cm. 3. Answers may vary; for 
example, 150 cm. 


Pages; 50-31 
I, TW) 322° $226 7S 9 eS 
13. 14 15, 2) 17.7 19. 6 204 
23. 16 25. 7x 27. 7b 2 295 0e 33 
31. 8x +3 33. 10a +b 
35. 8x + 3) — 3557. sle 3392s 
41. 25 43. 49 45. 10x 47. 16b 


49. 60° 510 6x° 53.67? 35.003 
57. 2x + 10 59. 20x — 10y 
61. 8c — 12d 63. 3a — 18b 


65. 3a + 6b 67. 18x — 36y 

69. 15m + Sn 71. 20m + 28k 73. 0 

75. Impossible 77. Impossible 79. 0 
81. 8x 83. a 85. 6x 87. 10s 89. Sn 
91.0 93.4 95.3 97.8 99. 10 101, 2 


CHAPTER 2 


Pages 35 
elCaselOlese2. 7. 13 9. 24 TH. 19 
ioeloeelsno )17. 9 19. 30 21. 25 
ZomCmmeo ls 27.9 29.35 31. Sl 
592010 735..6° 37. 11 39. 21 41. 15 
43°97 45.15 47. 25 


Rage 37 
elmo eos) 7. 12° 9) 14 F1. 15 
Seles 1257.5 19. 17 21. 12 
Zo lSees, 1027.13 29. 15 31. 8 


Mixed Practice Exercises, page 37 
Pe eesloe Sh 7. 18 9, 6 11. 5 
lemowelsml? ello 19. 29 2). 33 
pom oUmoet 27. 17 29, 27 31. 46 


Page 39 
edeon ye oel2 7. 5 9. 10 I. 3 
seis. 7 17.9 19. 12 21. 13 
23. 14 25. 180 27. 25 29. 18 31. 44 
83-.04,35. 12 37. 15 39. 56 41. 48 
43. 72 


Mixed Practice Exercises, page 40 
ee sero 4 7.7 9, 20' 11. 6 
seo) ls, 14°17. 6 19. 1! 21. 21 
Boe le 2d. 2 27. 21 29. 10 31. 5 
Bomlee so. 27 37. 51 39. 18 41. 30 
aseeas. 2 47. 21 49. 20 Si. 13 
Solem ss. 21 57. 19 59. 28 61.6 


Puzzles and Things, page 41 
The first equation is true only in the sense 
that both glasses have the same amount 
in them. Multiplying by 2, or doubling the 
amount, results in a full glass in either case. 


Pages 43-44 
eo eee. 3b = 3; b =] 
Sa 20 leer 4c = 12: c = 3 
9. 6n = 1S ae. 3 13.3 «215. 4 
17. 2 WOeSe eee eo «25.5 27. 10 
2905 SIS 25 soem, 37.3 39.7 


416 4353 45. 5 47.7 49.6 51,19 
Sooo ee = Se fe NZ 
Sin yp Jo al = Woe mn 6 
S94 ie Ss = 7 aS 

Page 45 
Across NaS 3.0302 7 3574329 SI ae 
13. 865 25. 2042 27. 500 Down 


3: 390) 727 94s 204 
17. 1120" 192 46) 299259 23.10 
Page 47 


Arithmetic: 40, 44, 880, 800; Algebra: Sn, 
Sn + 4, 100n + 80, 100n 3.9 5. 12 

7. If you use algebra to solve this 
problem, you will notice that the next to 
the last step is n + 20. It doesn’t matter 
what number you begin with. 
Subtracting the original number from 

n + 20 will always obtain 20. 


Page 48 
1. 6 3.245. 8 7.8 Ose el a ee 
15.2 “ear” 2 23! 
252 4-2 
27..2X = 5 = 73,34" 292% 4-9 = ae 
31. 2x + 8 = 24; 8 

Pages 5 1=53 
ln+5 3742 5.645 7. 3x 
9. 4x 11. 3x 13.x41 15. r-1 
W7x+6;x4+11 19. ¢42;¢41, 
c+3 21x +2; x44 

Puzzles and Things, page 53 
Answers may vary. 


Annie 


Pages 55-57 
1. 384 boys 3. 790 5. 14 7. The soup 
has 165 calories and the hamburger has 
330 calories.) 951021 377335) 13.2150 
15. Sue gets $25, Liz gets $50, and Wendy 
gets $75. 


Pages? 
I l4o 3524 3.035 79 2 4 


13.1135. 2 92 elo eee 
25. 7 27, 35290 2) Sl a8 lal 
37. 7n = 3n + 12;3 39. 2n + 24 = 8n; 4 


Page 61 
1. 6x —15 3. 16x —40 5. 48y + 24 
7.244485 9.2 11.3 13.4 15. 10 
Melo 213 23. UR 2 27 
POO 3115) 33.03 35. 1A 
39. c 41. a 43. ¢ 


Pages 62-63 
1. The peach has 45 calories and the apple 
has 75 calories. 3. 18 and 25 
5. Paul, $28; Maria, $56; Rocky, $20 
7. 20 9. The man is 41 years old. 


Page 66 
Mls 3. 8)-5;-8 7, 14 9223 1h 21 
M352) 15. 34 17.5 19. 70-21, 72 
Dye elo ee f= Sn — 9 
27.x +5 29.h+6,h +9 31. 32 
Solo /.cm, 35, 5 37. 5.039. 2. 41, 5 
43. 7 45. 3 


Page 68 
1. 4a +7 3. 10b8e 5. 19 7. 3n +24 
9.x +4y 11. m 13. 5x — 65 
15. 42m —6n 17. 12 19.0 21. 5—2 
Pole 25512 276? 29. 30s 23 
ao. 9 


CHAPTER 3 


Page 73 
1 +25 3. —-10 5. —200 7.< 9 > 
i eon = 915. 17 
19. —274 21. Answer will vary with 
location. 


Page 75 
lL —2<30r3>-—2 3. —1>-60or 
-6< -1 5.5>-40r -4<5 
7. =1 > =7 or =7 < —1 9. 3 > —8 or 
—8 <8 11.-17. Check to be sure you 
have graphed each solution correctly. 
iO 1303 15.5 oly 10 


19, ef} + ppp 
0 1.23.45. 6 


21. 
Se 81 Or 2 


Mar 


25. eee t-te 
a 


Sod al ee ee 


29. 
= 3 2 = ee lee ees 


31. -4<0<4 33. -5< -3<0 
35. —-4< -2<6 

Page 77 
1 -—5 3. -—I 5. -8 7. -—8 9. 3 
11. 2 13. -—6 15. —3 17. —6 19. 0 
210 923.) 025.0 ee 
29. —3 31. —1 33. 10 


Pages 80-81 
1. —10,5 3. —7, —23 5. 2,6 7751 
9. —3 11. -—7 13. —13 15. —12 
17. 8 19. 8 21. 13 23. —1 25. —6 
27. —1 29. —2 31. 8 33. —3 
35. =7 37. =—5 39: di degrees 
41. —6 43.53 45. —30 


Mixed Practice Exercises, page 81 
1. =| 3. =5 5.9 "7. —7 974 Is 
13.0 15. —6 17. —1 19.0 21. 15 


23. —9 25. 11 27. —4 29. 11 31. 10 
Puzzles and Things, page 81 
Page 83 

1. 4x 3; 10% 95. y Fe 2 ee 


ll. —a 1356x% 15) 102 417.0 3 
19. —9y4+ 10 21. 1 23. x 252% 
27, -22 + y 29. 10 —7F 


Page 85 
1. 32 3. 120 5. —14 7. 20 9, —24 
11. —6 13. 30 15. —7 17. -—12 
19. —4 21.4 23. —28 25. —16 
Me — 2) 29, 25 31. 36 33. 16 
35. —100 37. —25 39. 100 41. —36 
43. —100 45.0 47. —48 49. 25 


Page 87 
1. 2x 3. —6x 5.0 7. —12x 9. —6ab 
ll. 6xy 13. —8xy 15. —14ab 


17. 36 —4x 19. 2a — 2b 
Dieu — OX ee 23, —3a — 35D 
25. —a—4 27. —y+1 29. x —5 
31. —7 +a 33. —3 35. x —4 
37. 7a+4 39. 7x —3 41. 13 43. —7 
45. 28x — 4 — 24x +6 =4 + 3x -—2; 
We 2 = 3x 27x = 0 

Page 89 
1-1 3. —8 5. —2 7.2 9, —7 
11.5 13. —7 15.3 17. —6 19. —2 
21.7 23.3 25.5 27. —4 29. 8 
31. —8 


Puzzles and Things, page 89 
Fill the large pitcher. Pour water from it 
to fill the small pitcher. Empty the small 
pitcher. Pour the 2 L from the large 
pitcher into it. Fill the large pitcher 
again. Pour water from it into the small 
pitcher until the small one is full. The 
large pitcher now has 4 L! 


Page 9] 


1-6 3. -—24 5.1 7. -—3 9. —5 


11. —1 13.9 15.4 17.3 19. —6 
21. —5 23. 1 25.4 27. —2 29. —14 
oilers: 233-2 35.01 

Pages 92-93 


iesiaises 3. (rue) S-strule | 7. false 
or false) 11. false 132 < 15. > 
if 19) Sez = 23.-—2 25.11 
27. —1 29. 4or —4 31. 60r —6 33. 14 
or —14 

Puzzles and Things, page 93 
The lion tamer must be bald; since 
Geraldine and Amos have hair, 
Christopher is the lion tamer. Then, by 


clue 3, the ringmaster is Geraldine. Thus, 
Amos is the elephant trainer. 


Page 94 
1. about 80 3. about 110 5. about 90 
7. about 120 9. about 200 11. about 
190 13. about 120 15. about 80 
17. about $1.60 19. about $1.40 
21. about $3.60 23. about $2.70 25. Not 
reasonable 27. Not reasonable 29. Not 
reasonable 31. Not reasonable 33. Not 
reasonable 35. reasonable 37. 13 
39. 50 41.9 43. 14 


Pages 98-99 
| ee ee Se ae ne ee eg] | 2 
13s = 1S X= 6 
17. 
=O) = 2 Pale Ogee 2a 


19. —13 21. —3 23. 1 25. —I1 

27. —6 29. —11 31. 18 33. 4 

35. —13 37. —12 39. —5 41. 1 

43. —3x 45. -—15 47. 2x —y 49, 8b? 
51. —6x +3y 53. —4 55. —9 

57. —7 59. —17 61. —24 63. 24 
65. —72 67. y? —5y 69. —2x —6 
We 30435 73. =x? 75, yea 
77.x +9 79. y? 81. -—y—6x +9 
83. —9 85. —4 87. —10 89. —4 
91. —S5 93. —2 95. —8 97.9 99, 2 
101. 5 


CHAPTER 4 


Page 103 
W223: 9x 5. 3x ee 3) 7a 9 aa, 
11. The width is 10cm and the length is 


[Sem 
Page 106 
I 49cm? “3. lGame 2s. 12°em- 
7. 16cm? 9a. 6x? b. Sx? Ia. 12xy 


bo 110x713. 7xy 15. 25)? 172 4x2 
19. centimeters 21. $480.00 


ey me ssh 25. Albh 


Page 0-111 
1. 180cm? 3. 3000 cm? or 3. 5. 24x3 
7. 48 9. 20 11. 40,000 cm? 
13. 40,000 grams 15. more 17. 16x 


Page Il3 
b. xt 35615. 2057. 20 yy Ss 
Il. s—b 13. 3h + 2c 15. 3b +c 


Page 116-117 
1. 2 hours 3. Barb travels at 18 km/h and 
Kate travels at22 km/h. 5. 60 km 
7. 12km/h 


Page 119-121 
1. 60 donuts 3. 6 pens 5. Lana earns $4 
an hour and Tom earns $3 an hour. 
7. There were 480 adult tickets and 240 
student tickets. 


Page 124-125 
fale bee 7) es eT 3.3 3s 


7, Os eS Oe) ee b= c= 


13.8 15.4-—2y 17.6 —4y 


A D 
19 y—5 21.w=— 23.¢=— 
y w 7 : 


PS een ei 21. d= 


Don? = Al 3l. 2035. 128km/h 
35. 12,000 km/h 


Page 127 
1. clockwise 3. 4 turns per second 
5. 12m 7. 750 kilograms 


Page 130-131 
1. 4x +6 3. 16x 5. 12x? 7. 10xy 
Ome cans tlee30x2 132 30x) 15. 4x 
17. 70km/h 19. 98 calculators 
2la.7—y bh y+t7T a y-7 
a 


23. a= — 
m 


Page 132 
1. 3b54+3 3.5a4+19 5. 45 — 241 
7, 2a27 9, —l2a—8 11.0 13. 21 
ie ti) IIS 21 10 2357 
eo 0 27. —2 29. 2 Ske 2 
33. ¢ +5 35. 56 kilograms 37. 75 km/h 


CHAPTER 5 


Page 137 
1 3y + 11 3. 2m? 5, Sab + 2b 
7, 2x? +xy + 2y? 9. —Sy? +1 


Il. l2n +2 13. 10m + 12n + 15 
epee a I. Oe = We J 
1, Se de ys = | 
21. k3 +k? —2k +6 
250: sabes 


Page 139 
lx +4y 3. —2x? + 2y? 5, 2x? +4 
7. —4xy 9 x*y + 4xy? +2 HW. b42 
13. 4m — 18 15. 4y 4+ 14 
17. —3x? + 5x — 6 
19. —a? + Sab — 10c 
21. 2y? + 5y — 18 23. n= 10 


23. 3° - 6x- = 


25. fh = oO 

Page 141 
1. a 3. 3x? 5. n7 7. 4x3 9. —58 
1. =6x" 13. 12%° 1563277 


17. —3cd* 19, 20x?) 2 le 
23. 3x°yz? 25. —Sath? 27-9 — 2 


Puzzles and Things, page 141 
2 dimes, 7 pennies; | dime, 3 nickels, 2 
pennies; | dime, 2 nickels, 7 pennies; 1 
dime, | nickel, 12 pennies; 1-dime, 17 
pennies; 5 nickels, 2 pennies; 4 nickels, 7 
pennies; 3 nickels, 12 pennies; 2 nickels, 
17 pennies; | nickel, 22 pennies; 27 
pennies; 13 different combinations 


Page 143 
Lix® 3. bY) 5.6? 7A a 
Ml, 36a’? 13) 2542 15 1G eae 


19. 25x! 21. 4a*b? 23. x8" 2523 
27. —1l6n* 29, —x%y° 31. 72 men? 
33, —rilsl? 


Page 145 
12x +8 3. 4x +4y 5. —6n — 12m 
7. a® —ab 9. —ca — cb 
11. —15x? — 10xy 
13. 4a? + 8ab + 12a 15. —2x —y—2z 
17. —4y* + 8? —4y 19. —x? — 2x4 
21. —y° + 2y? — 4y? 23. 30n 4+ 10 
coms 25.07 —e— We — a 2 
29a = olin shea 


Page 147 
1. x? 43x42 3. n? + 10n + 24 
5. x2 + 8x +7 7x? +2xy + 
92x t+xuyt4x +4 Uy? -—7y 4 12 


5 


13. x2 4+x-—2 15. y? —y — 20 
lon 8x4 | 19. a? = 7 
ieee ae ap — 2 
23550." — 60x + 25 
2 ee 
27x 0x + 12 — 8 
29. m? — 4m? + 8m — 8 
Ba Ge Te ee Te eye ey 
3357 + 4 4 on 4 + | 
35. 10a* — 3a%b + 21a7b? + 3ab? + 454 
37. 2 — 4n* 4+ 497° — ? +n - 1 

Pages 150-151 
ee ey 2 3 en] 12 
Boxe = 3x 2 7. x* — 7x + 12 
9. yy? —3y-—4 1h. r+ n-2 
13. 2 +4y — 12 15. 2x7 + 9x44 
17. a2 — b? 19. 36a? — 49 
21. 9x? — 16 23. 6x? + 13x —5 
Peelx? + li3xy + 2° 
27. 4x? — 23xy + 15)’ 
29. 24x? + 8xy — 2y? 
31. x2 + 10x +24 33. 2a* + 5a — 12 
35. 6? + ly $3 37 — 350 t Le 


2 
SE eh 


Puzzles and Things, page !51 

If Melba and Fran are both wearing black 
hats, then Brent would know he must be 

wearing red (since there are only 2 black 

hats). Since Brent does not know, either 

Melba or Fran (or both) must be wearing 
red. If Melba is wearing a black hat, Fran 
would thus know she must be wearing red. 
Since Fran does not know, Melba must be 
wearing a red hat. 


Page l53 
1. x? 4+8x4+16 3.°+4r4+4 
5. x2 +6x +9 7. x* —4x 44 
9. x? —8x 4+ 16 IL. y? — l4y + 49 
13. x2 + 18x +81 15. m? + 14m 4 49 
17. n2 — 10n +25 19. 9a? + 12a 4+ 4 
21. 16x? — 16x +4 23. 9x? +6xy+y 
25. 100a2 — 20ab + b? 
27. 16x? — 24xy + 9y* 
29. 2a2 + da +2 31. 3x? — 12x 4+ 12 
33. —2x* + 8x —8 


35. 8x° + 8xy + 2y? 
80L eda pp = ge 25 ip Seay AE ee 

Pape d55 
Pl 38a 5 = 5x7. CO in 
Mie 6 Bs — 45 NS 3X2) Ie 
19. —7b 21. 2cd* 23. —Tab 25, 2x 
27. 4a 29. 4ab 


Puzzles and Things, page 155 


Page 157 
1a? 3S = omer 
xX n 
3,2 3) 6m? 
11. —4x3y2 13, 2x3 15, 2 
n 


i AO: Saye, Oo, == 

: y 19. 3x*y’z 21. —3 
23, 32 25 —6x 27. 4abe2 29. —Ta2b 
31. 27a%c4* 


Puzzles and Things, page 157 
Since the number doubles every minute, 
and the basket is full after 1 hour, the 
basket was half full in | hour — | minute, 
or 59 minutes. 


Pageal59 
loa+3b 3. 2x —y 5. 4x — 2y 
7.8m +9n 9 a+9 11. b? — ab 
13. a +ab+ 6? 15, 3mn? — 1 4+ 2m 
lee — 3xcy 4 2190 27s 3 352 oe 
21. —4a2b + a*b? — 2a? 23. —2 —6n 
25. 3x2 — 8xy + 9" 
27. —3xb + 4x3 — 6b? 

Page 16] 
Me sy 4 ee 
9, a—5 1l.x—-6 13. x -—2 


Puzzles and Things, page 161 
Yes; “Nothing is better than a banana 
split” really means “There is nothing better 
than a banana split.” If there is nothing 
better than a banana split, then crackers 
cannot be better than a banana split. 


Pave 162 


aja xn 


10 2 5 1 
25. — 27. = 29. = — 
: 13 d 5 ‘ 9 I 2 
_ 3 7 | l ] 
33. —- 35. — = — — 
aT a a ee 
Page 165 
1. Green Mouthwash: $.12/fl. oz.; Fresh 
Mouthwash: $.115/fl. oz. 3. Dazzle 
shampoo: about $.21/fl. oz.; Dew Drops 


shampoo: about $.20/fl. oz. 


Pages 166-167 
fe 22-3. Tn 2 5. 5x? 1 
fa—2ox 9 3n +8 11, 4n% 
13. 6a? + 8b? 15.5 17. 2x — 12y 
19. —a248 21. —x? — 2y? 
23. 4m —5n 25. 7x —2y 27. —7x 
Doma? AL Gg: 33, 28x* 935, — 0)" 
37. a& 39. —a® 41. min® 43, —x®y9 
45. 30 +5n 47. a? + 4a 
49. 18x —27y 51. n? —5n +6 
53. 6x? —5xy — y® 55. 10a — 3la — 14 
57, n? —9n + 18 59. 30n? 4+ 16n + 2 
61. 3y? + 13y +4 63. n? + 8n + 16 
65. x? +2x +1 67. 4x7 4+ 4xy 4+ 
69. 9m? — 12mn — 4n? 71. 3n 
73. —10x 75. —6ab? 77. 11n? 


Z3: 


79. 6n +1 81. 2x -— 1 
Baad + 5a +6 85: 4ap — 3 
87. 3x +4y +5 

CHAPTER 6 

Page 171 


Mee eon 3 2,2, 3,3 Sint 
em), 3.5 39), 22, lo 
se? 15. 2 172 1) 19s iee2r. 12 
25,014 25. 25.927. 4 2978) 31.4 
BG0 20535. 057. 100 


Page 173 
1. 330+) 3. 2x —5) 5. x3x — 1) 
T. 2x(x — 3) 9. In(4n — 1) 
Pie 2) 1S. Sin(s) = min) 


15. 9x°(1 = 3p) 17.302 = Dee) 
19. 11(5y? + 2p + 4) 
21. 4(a? + 3ab — 46?) 
23. 6(x? + x + 4xy + 7) 
25. 25(—2a? + b? + 3ab) 
27. 8x(7x7y? — 9xy — 8) 
29. (x + 2)(a — 6) 31. (n + ym — x) 
33. (2 — aya +b) 35. (x? — 4)(y + 2) 
Page 175 
1. (4 —q)r? 3. (a2 — b*)n 5. 72 
7. A =a) Se 3) 
Pages 178-179 
lL. 15.3. 2,4 5, 3,47 72335 Seen 
11. 3,7 1323,8 15.6.6 
17. (a@+6)\(a +1) 19. (x + 6)(x + 3) 
21. (Fr + 3)(r +7) 23. (n + 1)(n + 16) 
25. (a + 1)(a + 4) 27. (x + 1)(« + 10) 
29. (n+ 4)(n + 2) 31. (x + 7)(x 4 2) 
33. DO ID) 3350) ee 
37. (x + 4)(x + 8) 39. (x + 3)(x 4 10) 
41. (a+2)a+10) 43. (x + 25)(x 4 2) 
45. (m + 25)(m + 3) 47. (a + 21)(a + 3) 


Puzzles and Things, page 179 
No, it is not possible. 


Page 181 
1. —3,-—2 3. -6,-3 5. —6, —4 
7. (x —5)(x — 2) 9 (x — 3)(x — 2) 
It. (vy —5)\y -— 1) 13. & — 3)(x — 8) 
15. (n + 6)(n + 3) 17. (n — 4(n — 1) 
19. (x + 4)(x + 2) 21. (y — Ty - 4) 
23. (n +5)(n +5) 25. (y — 6)(y — 5) 
27. (x — 7)(x —7) 29. (m — 5)\(m — 8) 

Page 183 
I, yes 3. yes 5. 10 72 (@ 9); 
9. (x +4? Ih (x — 2)? 13. (y +7) 
15. (n +9)? 17. (x — 9)(x — 10) 
19. (a — 6)? 21. (1 — 10x)? 

Page 186 
1 -5,2 3. -4,1 5. 
9. 7,-4 IL. 14-1 
13. (x + 7x — 3) 15. (x + 9)(x — 2) 
17. (6 — 3b +4) 19. (n — 6)(n +4 3) 
21. (x — 5)\(x +4) 23. (y — Diy 4+ 15) 
25. (b + 6)(b — 4) 27. (6b — 10)(b + 3) 
29. (x + 14)(x — 2) 31. Cy + 8) -— 4) 


—2,1 7. —10,3 


33. (y + 9p — 3) 


35. (m — 4)(m + 16) 37. (n — 9)(n 4 7) 


5230. — Oy + 7) 

Mixed Practice Exercises, page 187 
I. (x + 9x + 1) 3. (n — 6)(n — 2) 
Se) Oe eal (y = 7)(y 3) 
9. (x + 3)x +7) TH. & — 16 + 5) 
13. (6 —7)(6 — 1) 15. (vy — 4)(y + 5) 
17. (x + 7)(x +5) 19. (n — 7)(n — 8) 
21. (x + 9)(x + 6) 23. (n + 9)(n + 5) 
25. (n — 10)(n + 5) 
27. (y + 26)(y — 2) 29. 4x — 4 
31. 4y — 4 

Page 189 
ln? —49 3. a? — 100 5. m? — r? 
7. x2 — y? 9, 1 — 4x? Ih. 9x? — 4 
13. 25y? —4 15. 81m? — nr? 
17. 25x? — 36 19. 25x? — 9)? 
21. 100x? — 25y? 23. at —4 25, 399 
27. 2496 29. 896 31. 8091 33. 864 
35. 3575 37. 6384 39. 2496 


Page 19] 
I yes) 320.5. yes 7. no 
9. (x —4)(x +4) IL. (n — 3)(n 4+ 3) 
13. (a — 3b)(a + 3b) 
ISO 20a 2)) 
17. (b — 8c)(b + 8c) 
19. (2a — 5b)(2a + 5b) 
21. (x — ID + 11) 
23. (8x — 3y)(8x + 3y) 
25. (2+ x)(2 — x) 27. (8 — x8 + x) 
29. (x — yx +9) 
31. (2x3 — 3)(2x? 4+ 3) 
33. (12 — 11x)(12 + 11x) 
35. (6bc — 2a)(6bc + 2a) 
Se (OF se OOP = SNC? ae) 
39. (4a? + 1)(2a + 1)(2a — 1) 
Al, (16 + x?y?)(4 + xy)(4 — xy) 
43. (xty? + I)(x2y + IO?Py — 1) 
45. a—b 
a—b b 


Page 93 


1 a te) ) 
5. S(a — 6)(a + 2) 7. 4(x — 3)(x + 5) 
Ne ae I ier Ee 8 2) 

13. 4(x — 3)(x + 3) 

15. 6(x — 2y)(x + 2y) 

17. —\(x — 3)(x — 1) 

19. 2(x — 9)(x + 9) 

21. —4(a — 2)(a + 1) 

23. 2(a — 10b)(a + 105) 


Pageslgs 


1. (3x + I(x + 1) 3. Qa + 3)(a + 3) 
5. (26 + 3)(6 + 1) 7. 3a —5\a — 1) 
9. (3x —4)(x — 2) IL. By + ICY —- 2) 
13. (2x — 1)(x + 3) 

15. (2x + 3)\(x — 3) 17. (4a + 9)(a — 1) 
19. (3b + 5)(25 — 5) 

21. (4a — 5)(a + 1) 

23. (2x — 5)(2x 4+ 1) 

25. (4r + 3)(2r — 3) 

27. (4x + 3)(2x — 1) 

29, 2(2c + 1)(c + 1) 

31. 3(3y + 2)(y + 1) 

33. 3(2x + I)(x + 2) 

35. (Sy — 2)(2y — 5) 

37. (3x — 11)(2x + 11) 

39. (3x + 4)(4x — 3) 

41. (Sn — 1)(3n + 4) 


Page 197 


1. 186,487 kg 


Pages 198-199 


by33.-30e5. 140 7.6) 9) Sy Mee 
13.6 15. 4 17. 2(n? + 2) 

19. ab(b +a) 21. 2y*(y + 4) 

23. 2x7(1 — 4x) 25. 6(6x + 1) 

27. x(x + 4) 29. (n + 3)? 31. (x — 5) 
RUE ae Se ay) ab yy yy 9) 
37. (n — 11)(n — 2) 39. (n + 7)(n + 5) 
41. (a —9)? 43. (m + 4)? 

45. (n + 25)(n + 3) 47. (y — DULY — 8) 
49. (y + Oy +3) 51. (% + 6)(x +5) 
53. (n + 4)(n + 16) 55. (x + 3x + 9) 
57. (x — 4)(x — 20) 

59. (x + 16)(x +2) 61. (vy — 9)(y — 7) 
63. (n — 9)(n + 2) 65. (m + 8)(m — 2) 
67. (y — 12)(\y + 2) 69% (y — 6) 


71. (2-5) a= 2) 73.6 0) oa) 
75. y> — 16 77. 1 — 4a? 79. 16n? — 1 
81. 9x? — y? 83. x?y? — 1 
85. 16x? — 9y? 87. (a — b\(a + bd) 
89. (5 —ny(S +n) 91. (2x — y2x + y) 
93. (4a — b)(4a 4+ b) 
95. (Ja — b)\(Ta + b) 
97. (1 — ab\(1 + ab): 99. 3(a + 1)? 
101. 4(x — 2)(x 4+ 2) 
103. 3(a + 3)(a + 2) 
105. 3(x — 4)(x + 3) 
107. 2(n + 7)(n — 3) 
109. a(b — 2c)(b + 2c) 
111. 2(a + 4)(a 4+ 2) 
Page 200 
ee — 432 =o 5 xe = 5 


do Sse el fo Sas I Sas 
13.@=—-—5 15. a=1 17. 2a% + 15 
19. 46-5 1 21. 3a* — 3562 


we Sy? ee pe al te 

272 — 2m bi = 3s 29a — 3b 

Syl GAGE 2B Ue Sk gee le 

25, pee 1 el Bin See PS op 
39, 6y? — Ty —3 41. 25a? — BP 

43. ala + 667) 45. 3mn(1 + 4m) 

47. (a — 2a —1) 49. (n — 3)(n — 4) 
51. (x + 8)(x — 2) 53. 4(x — 3)(x 4+ 2) 


CHAPTER 7 


Pages 206-207 
1. July, August 
3. 2,500 


2D: AVERAGE WEEKLY PAY OF 
PERSONS IN MANUFACTURING 


Pay in Dollars 


7. Basketball, 23 9. Answers will vary. 


11. 


Fashion Easy 
Maid Dry 


Pages 209-2 iil 
1. Is 3. 1985 5. Answers may vary. 
About 425 million. 7. about 75 9. 40 
11. about 10; about 65 13. 21 15. 26 
17. 1951 19. 370 million 21. 250 
23. about 3 years ago 25. $1000; $1500 
27. $.04 


Pages 214-215 
1. (-5,4) 3. (—3,-—5) 5. (04) 
7. (2,—4) 9. (—2,3) 11. M 13. R 
15. N 17. O19. 2 24) Ge) 


Sa Yen ea 
EERER OOS SSEse 


1g a | 
Feet io DNC sio 
BD gemeeseon 
BEE 


ggpeecoce 


ely 
osha 
tt 7} 


= 2S SHe0cseeos 
hes a? 'éekes 


aT Aa 
ssuraie 


Pages 218-219 5. Z 
lence eC ou 7.601074. 16 tH 
9.3; 5; —1; 8 18. 2; 1-0; 4 Eas 
le Gee oe i pet as. Seow 
I, y=6 4x 19 y=5— 4x ASE 
Dey — AN 2S. 9x | eee 
23552 = eel lea a 
Note: Answers to exercises 27-37 may RHI, 
vary. Mme: 
Dre O ye ne(— 1,2) Sia 


291). —2).(— 1,1) 
Sk (OO. La ae) 
B53 (014) 18), (= 2.0) 7 
55m) cl) (213) 
37. (0,2), (1,0), (—1,4) 39. y = 4x 
41. y=4x4+1 43. a,b 45. a,b 

Rage 221 


) SEES one 


i i 
BRE ODMR 
LAS OMEeeee 
Tel: 3a Seee 
EES EaSes 
ee pe 


2 


eee ee 
ae ae 
ee Wit 4) 


JU 


10 


23. y= —x +2 


] ] 
13. —3 15. — 17. —= 
3 5 


SRUSERZ Sees 
tat Pa 
ee vat 2] 


19. 


Cen 
a a 
~~.» 


21.0 2350S 
Pages 226-227 
Ll. ys =4, x =3 53. = 


St — 10 es oe eG 
HA HR 7. 80; 120; 160 9) 17°C Sia 
loess) falcata se Be Sc ae 


1533557592 
11. 55 13. 2,4 15 =. = 
17. = 19. <a 21. ert 
aS SET 25. =o 27. = 
29, = 31. 2 33) z 35. can 

37. 39, 41. 2 

43, 9 45. 


11 


Page 231 
1. NEWSPAPER SALES FOR ONE YEAR 


(LUE 
SCO ae 
BLU GE ae 
ARR ePaN Sea 
PDL Sea 
ZL a 
HE CUUSeaeL Be 


oe) 


2 


Si 


Pages 232-233 
1. about 7.5cm 3. July 5. decreased 
7. 1966 9. 0; —4; —8; 8 
M10 Salil 


23. i= 8 C= 92.99, 95.907 36.05, S145 
25. the number of bottles you buy 

272) 1) tree bottle 

29. n = 110; A = 5, 7.50, 10, 25, 55 


CHAPTER 8 
Pages 238-239 
1. (1,2) 3. (2,—1) 5. Answers may vary. 
(0,12), (6,6) 7. Answers may vary. 
(0,1), ,—-1) 9. (1,2) 11. (—1,—2) 
13. (—3,0) 15. (-—2,1) 17. (-L—-Il) 


2 4,4 
19. (2Q,-—1) 21. {| -1=, 4= 
( ) ( 5 =) 


I l l 
23. (-34, 1+) 25. (2, -23) 


Pages 242-243 
fed 35 18,5, 3 7.4 9227 1h. =7 
13. no 15. one 17. one 19. one 
21. all 23. all 25. no 27. one 
29. a. no b. yes c. no 31. a. yes 
b. no c. no 


Page 245 
19G.6) 9 3..(5,2) 05.213). 7., (Ea) 
Os 1) WIS (5,2) aS (1032) 13. 482) 
W.A=2i 195 So 
J) \a oe = [D5 = Silke z= 12 

Pages 247-248 
1. (6,—4) 3. (1,—4) 5. (21) 7. (42) 
9. (—2,2) IL. (3,—2) 13. (2,6) 
15. (—1,3) 17. (7,2) 19. (—2,4) 
21. (3,—2) 23. (2,-—6) 25. (2,-1) 
27. (1,—1) 29. (= —1) 31. G,5) 


Page 249 23. —4m? 25. min? 27. yp — 2y? + 4y 
l 2 29, 3m? -— Inv 4 2 31. 25x27 = 64 
1. (iz, ry) by (1) (OS 
2°) 3 ( Cy 33. 10m? — 13mn — 3n? 35. 2m(m — 3) 
7. (20:1) 943) MIG aie) 37. (y + Iiy +2) 39% (a + 29 


2 41. (x — 3)? 43. (a + 2)(a — 3) 


3 
21. (2,—2) 23. (6,—8) 
apes 252—253 
1. 17, 4 3. 24, 19 5. Bugs: 33 kg; 
Porky: 65kg 7. Bud: 170; Jan: 158 
9. length: 18; width: 6 11. 5¢ 


Puzzles and Things, page 253 
Let b = the number of balls, c = the 
number of cups, and p = the number of 
pennies. Then b + c = 12p and 
4b + 2p =c; b= 12p —¢, so 
A(12p — c) + 2p =c; 48p — 4c + 2p =; 
Oye 6 10) — lO peniics 

age 255 
1. (6,3) 3. (—2,3) 5. (24) 7. (-1L—-) 
9, (3,0) 11. Q,—3) 13. (—2,6) 
15. (3,2) 17. (—5,-3) 19. (L—-) 
21. (—1,1) 

Pages 256-257 
1. hotdog: 50¢; cola: 40¢ 3. adult: $3; 
student: $2 5. ice cream cone: 30¢; 
milkshake: 65¢ 7. 3x; 2y; 48; 
MSs y=A2 

Page 259 
1. 5km/h 3. 100 km/h 


Pages 262-263 
Wey ees. (4) 709 
ee it 1 13, —5 15. + 


2 

19. one 21. one 23. (—2,8) 25. (2,10) 
pan 5.25) 29. (1.4) 3L. (—4.) 
Bom) 35.1) 37 2.=1) 


39. (1,1) 41. (3,2) 43. (—2,—3) 


15. (3,3) 17. (s, 2) 19. (—1,5) 


17. one 


45. (1,6) 47. (9,3) 49. 15, —1 51. 6, 2 
53. pizza: $2; root beer: $.35 
55. adult: $2; student: $1.50 

Page 264 
iG 3.3°5)4 7. —6 919i 2 
13. —l4a2b 15. 4m +1 17. —2n +9 


oe be 10) 21. 2x? = 3 


45 


47. 


51. (4,1) 
CHAPTER 9 
Page 269 
2 | ] l 
l= 3— 5 —=— 7.—=— 9B. 
3 : 6a > 2 qd 2 z 
4 ab a 
1 = 13 ae 
3r : 3 = 5 ‘ 
a) 2 
in 22 a = oy es 
ae Sy 4 
2x 5b? 
24 — I S-- 
ye Tw ac 
P lle 
—_ 5, = 37. — 
2 12rs? me) ab f 
39. 0 41. 2 43. 2 


. (4a + 3b)(4a — 3d) 


BERS aeee! 
EERBSNU oO 
BESEAONGeIE| 
EBS ates 
BRERA 
PRRs es 


13 


Page 271 
I 3 ] 2 
lk 3. — 5. A 
oe Oe Eee 3 
| ea fee ee ees 
x—5 n y 
5 6 4x 
17. 19. 2). 
i ewe) (20 y + 2x 
ij eae 5 ag. ep 
ay 2x +y 
= = = 10 
jon eer ? 
x +3 y—3 z+6 
Page 273 


hk SO =e a 
5B 2 3y = oy ern 3) 


9. —l(v —25) 11. —144+ yy) 13. -1 
(Soe oe 12D 
1 96 ae 2 oe 
pe) 
l 4 
ere —— 
@ 46) a 2 pds 
13 ee ee 
2 
Pape 275 
5 5 3 2 4 7 
ee SS Ss Ss = = 
wee a ee 8 
13. 100cm _ 100 
lcm l 
36 months _ 12, 50 cm I 
3 months 1 300cm =—s«6 
Page 277 


hole boys 3. 2] games 5. 251m 

7. $8,000 9. 420 mL vinegar; 315 mL oil 
11. 25,050 votes; 20,040 votes; 

10,020 votes 


Page 279 
lee 983. xX = 12. eS 2-7 SHB 
Onde. Ile x = 10 ax — 8 
IS.-@ = 5175 x = 2 Na = = 4 
n= —5 23 y = 59 15x = 3 
2 = — 1929, ype it Sl. x = 12 
Sosac —F), 

Pages 281-283 
LASS 5 6552-25 95.5 hours 72212 
9. 21cm 11. 8km_ 13. 1,800 cm 
15. $300 17. $2,700 
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Page 285 
La — 5. = = _— 
HL. 53 13. 6r 15. 5 17. 2! 
19, 2=4 21. Sa—5 23, —S— 

oo 27, 2 29. - + 


37. —7In—7 39. 


25: 


oe oe! 
See oe AB 


41. Ge =D 
We se 2 


Page 287 


4 
19 210 es 
2x a3 


3y +6 
De Sy Se 


ep en 
y—6 


Page 289 
7 9 2n x 
1. & 3. a 5: =e ths 7 9, A), 


i, eek aa Tg, aed 


ox 
5 2 
: 19, ——— 21.2 23. ! 
a+b y—2 
a5 a+ b 77. —2c +4 
: ab i 7c 
Page 291] 
1S 25) 169 Sd oy Ox el? 
13. 6a 15. 4y 17. I5y 19. 8m 21. 5x 
23220 


Puzzles and Things, page 291 
Some other ways are as follows: 


“A EP Gd “th 
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Page 293 


5 3y dx 71x 5 
oe To = 
6 8 6) 6 2a 
13 ae 11 23 
Oly cee Ih Se 1S, ==] iy Ss 
6y 12 OX t dn 
TEs x — 15 8 +x 
19a 23 
: 24 sb awe 3 2x 
] 
25. at a ay + 3x 29. Ms 
6xy xy 4 
ae | Qe — 10 
en 
: 4 6x 
Page 295 
x+7 ae, le = 5 
: , SS GF, eS 
! 8 2 2 12 
a—3 ix +9 3x =F 1] 
pee UY a Se eee 
u 6 : 12 4 
be tes 4y + 20 5x + 5 
13. 15. —————— 
3 : 3 3 
19, = 21.0 
16 


Puzzles and Things, page 295 
Mr. Jackson borrowed one horse from a 
neighbor so that he then had 18 horses. The 


ie! l 
ratios — ae and One be expressed as 
=, ~., and = respectively. Floyd then 


received 9 o Denise 6 horses, Harriet 
2 horses, and the borrowed horse was 
returned to the neighbor. 


Bae 29] 
ea 0 es. y= 12> 5, 2 
fat 1079, y= —60 Il. a= —9 
[oie 2s. w= 17. xe = — 18 
Wee =e x = 123. eS 5 


Puzzles and Things, page 297 
Let x = his age at death. Then you can 
write the equation 
ex +bx + ax+34ix¢4en. 
When you solve the equation you find that 
x = 84. Diophantus lived to be 84 years 


old. 
Pages 299-301 


1. 6 hours 3. ls hours §. 2= hours 


a 3 hours 9. 12 hours 11. 12 hours 
Page 303 
8k +5 3 —3(x + 2) 
ay SaaS 
—8a y+ 3y— 12 
* (a + 4ya—4) © (y + 3p — 2) 
x2 4 10x — 21 b(3b + 11) 
"(x + 3x —3) (b+ 6)(b — 1) 
eee) ae 
B 7x —7Ty—x xy 
Oe se I — 
15 4G 4p 2a aD 
(a + ba — b) 

7 ee 1+ 3x + 3y 
"  (c+d/y " (x + y\(x — y) 
3a) | 
21, ——————_ 23. x = — 

(G4 a2) = as 


Puzzles and Things, page 303 
If ab = a*, then b=a anda—b=0. 
Thus, we cannot divide by a — b, which 
was done to get from step 3 to step 4. 


Page 304 
ls << = 1S oe ee 
13.6.7 15.9317. 4351939) 
21. 0.08 


Pages 306-307 
1. $43) 35 3:66 5.53772 k0o 
9, $165 14. $30) 13. 3160 Sismored 
17.32.30 19, $2607 21 3255 23s 
25. 320027. 535 ee 


Pages 308-309 


ee eae iy 7. = 9, 2 


"3 2 
fl @=5 130222 1557 
xXx +4 
3 mn l 
SS oe ee 
d 1 —2mn 2 
23: 6 cans 25. 4 27710 29a 


33. $5.40 35. aa 37. 6 39, —_ 


15x 5 
eee ] x-yY 
: A ee OO 
41 43. 9 45, Soh 7 
4 4 
49. 2 51, 3x 53s ee 
5 mon x 


37 3. — 61 63. — = 
at 2 13 12 a : 29 
vV—Xe Ee 
65. 67. 2 69 135 71. 7 =~ 40 | 
xv 
ory imi 
73. | hours O27? 34 &7 810 tie 
Age in Years 
Page 327 
. 3% 63.4250 38) 7. 8B & W 
1.3575 13 $5.40 YS. $2.40 17. $4.76 
Pawe 313 7 
S Pages 350-331 
3. 2.99 3 264 7. 5.72 7 - 3 i ee r 
i ge Ae ik Sie 1. 22 3.40% 5263 7.35 % 950 
15. 20511 17. 11.056 19. 12.6 aes BOY Le Biers 
21. 0.82 23, 2430 2% 610 4 11208 17. 2425 stwdents 19. 2% 212. 10% 
29. 2.5 31. 0.423526 33. 0.06018 Page 33500 
35. 0.004182 37. 0.206244 39, 1.55 1. $25 3. $62.50 3. about 14 years 
Page 315 pu 
PESO SMA TOLL this TO : 
1% 15 WP 5724 17. 22.47 19. 25.0 1. $400 3. $8000 at 7% and $4000 at 9% 
2h. 32.5 23. 238.46 $. $3000 m stocks and $3000 in bonds 
Page 37 Pages 337 -339 
1. 0.125 206 & 0375 FP O2e5TIa.. 1. 40 ke at $.70 per alogram and 60 ke at 
9, 0.571428 11. OUI. 19. 05a... $.95 per lalogram 3. 400 stwdent uckets 
1% O4 17. 0.720 19 0654 5. 200 Iners water 7. 62.5 liters graphite 
Page 319 es 
oS eX cree 1. daily 3. If there ts less tham $10 im the 
1 ee Jr 2 —5 60 1993 account. the interest to be petd daily would 
ee-? Gx = 600 Ia — 96.25 be less than + cent. 5 S471 
Wx =7)6 Blew =75 28 vw —5 7 
oe, Pages 342-323 
Paoe 921 1.5.70 3. 51.15 3. 4.9 7. 738.08 
L 17 21 & Siem, Wem 5 2 km 9. 12.24 12. 23 “e OS12 1 161 
a _ V7. 3.2 WF. 52.4 - 316.0 2 Ol 
ges 324-325 “ aa ae om ; 
1 WW 3. 65% 5. 50% 7.7% 9. 9% 0373 #7 pon 29, 0.44... 
1 is ~. i 31. x = 110 Sx = ND Bx = 165 
11 s_% 13 11? 15 12 —-% 37. 19cm 539. 32% 41. 25% 43. 1% 
17. 20% 19. 75% 21. 0.64 23. 0.95 45. 20% 47 334% 08) Fi 0. 
25. 0.20 27. 0.67 29. 0.47 31. 0.75 : i 
33. 0.08 35. 0.09 37. 0.065 39. 0.055 53. 0.065 35. 0.0315 57. 0.075 59. Ww 
rer 25-4 3 i ae a) 
41. 3 43 ZT 45. 2 4] 10 Se 6l. 3 6 § 5 67 10 71h. 9) 
SH. 53%: 45%: 35% 73, 331¢@ 75. n= 150 77. 51200 a 
5h. 10%: 195%: 20%: 25% He 32% *, 
37. about 10% 39. about 20% 61. 5 4%: $800 at 9% 79 liters 
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Page 344 
1. —30x? 3. 3x —2y 5. 0.45m 
leer 9,x—2 IL y=10 
ae — onlay — olin = 2 
1962s =e lai 14523. ox =.8 
ee os A 2) an = 9b S| 
29. 40 


ieee | N 
JSS SRReaSS 
33. b(b + 2) 35. 2n(n + 3) 
Os (hae WUC se) es ICS Ce ae 2) 
Al. (64+ 6)(b6 + 1) 43. (x — yx + y) 


45. (a + 3a +3) 47. (2a — b)(2a + b) 
49. (3x — 5y\(3x + 5y) 


CHAPTER 11 

Page 349 
2 Seo 5.04) ieee. lll. —7 
13. —6 15.8 17. —8 19.6 21. 8 
20:5 25. Ome ome29, 5 Si. 13 


Puzzles and Things, page 349 
5 =(V4 x V4) 4+ (4 = 4); 
6= V44+ (4x4) +4; 

pa (ce) 

+ (4x 4) +4; 

+4+4+(4 +4); 

Acai (hts sy/Al 

44 = (V4 + V4); 

V4 x (4 + 4) - 4; 

(444) + V4; 

444444 V4; 

(4x 4) — (4 = 4); 

44+44444 

Page 351 
12-828 93. 6.325 3. 4.243 7. 4.472 
9. 8.888 11. 9.434 13. 5.916 15. 8.660 
17. —6.164 19. —7.071 21. 7.550 
Doe 28.185 27. 3.7 29. 7.6 


| 
Ee es 


31. 7.) 33.4.4 35.6.) 37. =42 
39. —8.4 41. 84cm 43. 4.5 cm 

45. 27.7cm 47. 24.7cm 49. 19.6 cm 
51. 25.3 cm 


Page 353 
1. rational 3. rational 
7. rational 9. irrational 
13. rational 15. rational 17. rational 
19. rational 21. rational 23. rational 
25. rational 27. 314cm? 29. 28.26 cm? 


5. rational 
11. irrational 


3 41 
31. — 33. — 335. 
2 goof 
Page 355 


1. 12 3. 15 S510) OSes 
9. 8/2 11. 6V5 13. 6V3 15. 8V3 
17. 33. 19. 42 21. 4x 23. 8xV/y 
25. Sa?/3 27. Soe 5a 29 elect ee 
V(-2? = V4=2¢ -2 
Page 357 
1. 8 3. 224 5. 2537 =a ees 
Il. +6 13. 26 715.225) ily ean 
19, 1/65 21. 229 Gee 
25, 39/2 27. 2d 20 eae seen 
33.. 26.3 35. 250:2 37. 258.7 23S ano 
Puzzles and Things, page 357 
If you examine the figure closely, you'll 
see that the longer side of the large 
rectangle is equal to the length of the 
diagonal of the square. They are both 
x V2, because the ratio of the length to the 
width of the large rectangle must be Ve. 


Pages 360-361 
1. 25 3. 2V10 5.216 oom 


9, 14.4cm I11. 48.5 cm 


Page 363 
2 11 I 3 3 I 
= 3. 2 fo eee 
: 5 5 : 4 u ~ 14 12 
x ay x V3 av7 
~> 1. = 17. 19; 
os 6 3 3 d 4 8 
21. 0.87 23.0054" 2352037 77 le 
Page 365 


13 3.7 5.32 Feo 

11. 12 13. 1572 15.6 17. x 19. 8a 
21. 8x 23, 7/5 25 

29. 10\/72 31. 8 33. a 35. V/2n 
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Pages 376-377 


3a | i im 9 
97, 22 30) 2d. 188, \/5 SD 6x2 
b 6 {. Sees eo io es 
PP ewe see 13. 7.7 MS. 6 GAG 1. 92 
D 21. rational 23. irrational 25. rational 
53. 10a?\/15 55. —x? 27. rational 29. rational 31. 3./2 
pace 6d 33,2577 3S. 3S eg. 25795 88) 23 
S V3 F V3 ae \/10 41. +6 @®. aah Ss 45. V74 
1p a ee 
2 2 3 4 47. 2% 49.2VB 451.1 53, v3 
/70 7 3x V5 6 9 
9. 7 11 7 5 ol ae xyV/14 i : 
i , 58. 5 57. ; 59. 10 61. 10\/5 
ee EL Cee fe te  Weays 
2 y 63. 5 65. 27 67, —— 68" 
Paw 190w 5.1033 227.0161 — 5 5 
10x 4\/2@ 
Page iy es: - 1. gs, 2 55 8 
ea? 3 185 se 4a 4G = 
one 3401 68 17. 220 Se 8 
4 6] 3 ie 15 — 22 81. 93 — 2 a ONT ast 
hee 8 4 6. 5 5 = 47 85. —26V2 + 33 
Bao 3b) /b 925s 0 27, e 
/6 7 
= awh u ot ae CHAPTER 12 
Page 381 
Page 37] nO0c—3 320, —9 6. Onl 7. 02 
dA ee ee ee ae) 03 1 24723 jee 3.—8 
Cnene veel ie D2 oe 159142 7. — 5 =6 NP ee 
; ; 2 : = Pie = 12512 28F 1000" .25. 125 
\/6 + 6 ‘5 BO ees Teo) Boeo. —s 
5 m5 3 Page 383 
ee yy & ho Pe xe =2) 3. 2x6 =—2) 
pe eee 0 = 6 
21 Be 122 — ONO Sir eae 1) Feo 
, =e 9. (x —6)% +3) 11, Oor3 
BEM a NR aa 13. 0or —3 15. Oor4 17. 8or1 
mom? = 4.3 Bin6 — 295 19. 7 or | A 2 7 = pe or 3 
33. 544+ 14\/5_ 35. 26 — 8/10 eo oS eee oe 
37. 57—12,/15 3992 — 24-y/10 ——).., oe vio. 
4), 61 + 28/3 A —_ 5 &) (ale 3 or — 
Page 372 Feige 29 erie he 
1. increase: $.52 3. decrease: $.75 Tie 30 Oi oF 
5, incr€ase: $2.24 7. 50@ 9) 50® ae ace 9. 3 me Sake aoe 
11. 20% 13. 25% 15. 40% 17. 50% a % ie “i ae ~ a, 
19. 20% 21. 30% 23. 25% . =r ees ie 
J : . 35 —Aor3 OF a —3 29. —7or7 
Page 374 ] 
1. $10.00 3. 18% 5. 8.77 ae 2+ or =2 
Page 375 = l 
g 350d 
1. $20.00 Sarge 
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Page 387 Sve 5 


Glee sb ae GS, ae yh eel, Sue se A 
115 22 SB == 2 1S el 
Page 395 

17. 42/3 19. +2 21. No Solution , Ze. 
Me, 2), Le oh) BNE 1. Length is 8cm; width is 5cm. 3. —5 
29, No Solution 31. +VI5 33. +3 and — | ot Sad eae aan 

; 11. Length is 12cm; widthis4cm. 13. Al 
35. =5 7 10537, =3 39. £6 bikes 9 km/h; Vince bikes 12 km/h. 
41. 5, 20, 80; 5, 10 Pages 398-399 

Page 389 


1.9, -3 3.9,-1 5. 2,-18 
7 11,-5 9 18-4 11. 2,-1 


1325,=) 15. =4 47. 3, =6. 19. 2 
Pie D.0 2302 47,2 = V7 
25 ean = Ae 
Doe Oy 5 = 247) 29aN004 
Bi 5 o3 = 1h 035: ee 8 
Page 392 
p= ee 
Je 20 4’ 
1 I D 
2 ene eee | ee 
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13, 1, =1 -15 
ee bo 
Se Sl aie 
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4 4 
19. -2,-1 wl, le WE SENG 
Sen oe a 57 
1 aE eS 
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le a ai 
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33. 5, —1 35. 2,5 37. 2,4 39. —3,4 
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Pages 402-403 
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U2 2 7 S 0 6 ie 
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Page 404 


1. 28a3 3. 0.87m 5. eon Waa a2 


9. 3m(m + 4) 11. (vy — 6)(y + 3) 
13. (y + 6)? 15. (x — 8)(x + 3) 

17. (m + 10)m — 4) 19. x =4 
2c — ee 2a — 
2 0 ae ot 
B13) = — | = ey 


35. 66% 37. 0 or —3 39. Oor5 
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EXTRA PRACTICE EXERCISES 


Page 406 
(pages 2-7) 1.42 "3.63 3) 10 eas 
ONO 112 132 AS Oe 
AD) 25) 2h 24254 


Page 406 
(ones SII) el 27 es oe 2x 
pelOy: 9. 9a lea 13 10x 
15. 3a —b 17. 5x —5 19. llm+ 1 
21. lily+1 23. 16x +2y 25. n+ 2r 


Page 407 
(pages 12-15) 1:9 3.4 5.4 7. 27 
Oe lea? 13. 7s? 1S. xy? A 3a" 
Pome 20287 23, lon) 23.8 
2750) 29. 8ab 30. \0a7 


Page 407 
(pages 16-17) 1. 3x +9 3. 5a —5 
See ei ea Ole 2 
in 27 13. l2n —48 15. 6a 3 
0a — 19. oo ape eee 
Pees li) 25. 8 2724 13 
29. y+ 14 31. 10a + 14 


Page 408 
(gages 8-21) 1 0° 3.0 5. 0 726 
oO) It. impossible 13. 0 15.03) 175 | 
Role 2). 2x23, 6a. 25.102. x 


Page 408 
Gases 22-25) 151 
9 15, 16°11. 3,4, 10 
Page 409 
Goages 34-37) 1. 6 5.565 Se 7. 3 
Seo edi: | 13. 15 15.6 172 25 
lon JI 8" 2327 25.6527. 24 
2907 31. 24 


Page 409 
(pages 38-41) 1.6 3.3 5.5 7.4 
Omelet 12 13.6 15.247 17. 9 
9G 21. 35 23. 64 


Page 410 
(pages 42-45) 1.1 3.6 3.2 7. 10 
Peo 713. | 15. a7 19. 9 


ee ace eon Alls 2 


Page 410 
(pages 48-49) 13 3.25. 4° 7. 5 
eee 3 15788) 192-8 17. 6 


Page 410 
(pages 54-57) 1. 8 3. $10 


Page 41] 
(pages 58-59) 1h 10) 3s ess: 
9.2 We 3st ss 2 
Page 41] 
(pages 60-61) 1. 123.2 552 7.6 
OF 1 ts iss 
Page 411 
(pages 62-63) 1. Ed: $5; Bob: $15; 
Al: $45 3. 21 years old 
Page 412 
(pages 72-75)" 1 > 3, 5 ae 
93 IL —2 
iy a ne ee oe a 


= Zo 1 Oe ee oe 


Ce 
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Page 412 
(pages 76-80) “1. —4°°3. 0s Ge 
9 —7 I 14 13. —11 


Page 412 
(pages 82-83) 1. —3n 3. —10b 
5 Oy 1. a le ose MN xe? 
13. 3x? —y 15. 5n — #? 


Page 413 
(pages 84-87) 1. 48 3.56 5. 25 
7. —25 9. —2In 11. 4a — 2b 


Page 413 
(pages 88-89) I. —9 3.7 3. —7 
7. —3 9 —8 II. —4 
Page 413 
(pages 90-91) 1. 3 3. —3 3.07 725 
9 —4 11. —4 13.1 15. —2 17. 6 
19. —6 21. —4 23. 7 25. 40 27. 18 
Page 414 
(pages 102-103) 1. 28cm 3. 20m 
3: 4a 7. 20x) Dive 
Page 414 
(pages 106-107) 
Page 415 
(pages 108-111) 1. 


1, 28 3. 4x? 5. $47.40 


V=Bh 3. 216cm? 


ZS 


Page 415 
(pages 112-121) 1. hK 3. 40km 


Page 415 
(pages 122-125) lh n—y 3. 4y — 12 


y y 
Go = 7. ISS lp te he 
n vane 3 say 


Page 416 
(pages 136-139) 1. 4n +4 3. 2d? 
5. 5z 7. —3x —2y 9. 13a + 3b 
3x2) 13.0 15.8 17. —2n? 
19. —4a—8 21. x +45 23. 5a +4 3b 
25. 5n + 5km 


Pages 416-417 
(pages 140-143) 1. y? 3. 2n? 5. —x?yp 
(a ery sab IS. tnt 
17. —x3y? 19. —27x® 21. —a%bt 
23. 5125" 25, —S8inen? 
27. 8000n}2n}2 


Page 417 
(pages 144-147) 1. 3n 4 15 
3. 6a? + 6b? 5. ax — ay 
7. —6a — 12b — 18c 
9. 4x3y + 4x?y? 4 12xy3 
lS Se a es 
18220 — 9a eo ise lex 32 
W, (252 —= S026 8 
19a? 6 — a — | 
21. mm? — mn? — nm? +n? 23. a? — 1 


Pages 417-418 
(pages 148-153) 1. n? + 7n 4+ 12 
3. m? —7m+10 5. 25y? — 1 
7. 8x? + 2xy — y? 9. 15x? — Bxy + y? 


ga gg ~ A t> * 1A 


Page 419 


(pages 170-175) 1: 
Bee aa 9 
15. 4(5n — 1) 17. 2: 
19; 7x(2x 4 1) 2b 
23. 3(n? = 3n + 4) 
27. 6xw1 + 7xy — | 
29. 12b(a? — 3ab + 4 
SI. 1Sm72nt() + 3mn 


Pages 419-420 


(pages 176-181) 1. ¢ 
3. (n + 6)(n + 10) ° 
7. (6 + 9)(6 + 10) § 
Hl. (n +: 17)(n + 2) 
15. (x + 14)(x 4+ 2) 
19. (y — 9 — 5) 
23. (n — 10)(n — 8) 
27. (x — 100)(x — 1) 
29. (m — 30)(m — 2) 
31. (x + 16)(x + 4) 


Page 420 


(pages 182-187) 1. | 
3. (a — 7)? 5. (n+ 

7(n+4(n4+ 1) 9. 
PI G7w = 2)? 132 ( 
15. (y — 4)(y + 10) 

17. (mm — 10)(m + 5) 
21. (n — 4)(n + 1) 


Pages 420-421 


(paces S5=191) 1. 
Sele 2525.47 
OF IGn — 9 isl: 
13. (x — 5)(x + 5) 

17. 9(x — 2y)(x + 2y 


15. 5(a — b)(a + 5) 17. 4% = 3)? Pages 422-423 


19. 4(n — 6)(n + 4) 21. x(1 — 3x) (pages 21G-219) ie, 
23. y°(x? — y) 25. 10(a + 2b)(a — 36) 3s 2, S, Hi lae Se a 
27. (3a — 2b)(3a + 26) 9 x—5 11. —10x —2 
29. 4(r — 2s)(r — 4s) 31. S5(x — 15)(x 4+ 4) 19. Answers may vary. 
33. (x — yx + yx? + y*) 13. (—1,—4); (0,—3); (1, 
Page 422 15. (—1,3); (0,1); (1,—1) 
(pages 204-207) | 17. (—1,2); (0,0); (1,—2) 
ik AVERAGE LIFESPAN a ae oe (1,2) 
OF SEVERAL ANIMALS Be eae 
oy Page 423 
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2 Se 
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Page 422 
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(paces 24-227) eile ox eo 90,120 
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ey aa aoe 


Page 424 
(pages 240-243) 1.3 3. —3 5. no 
7. all 
Pages 424-425 
(pages 244-249) 1. (3,9) 3. (0,2) 
5. (5,-—1) 7. (—2,—-3) 9. (-—9,—-34) 
3. —5 
11. (1,1) 13. (45,9) 15. (=, —— 
fay 489) as (2) 
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Page 425 
(pages 250-257) 1. (—7,6) 3. (—2,—1) 
5. (2:0)) 7. (1,—1) 925,10 11. $4.00 
13. Jos score is 5; Als score is |'l. 
15. (18,—12) 17. (0,0) 19. (—8,—5) 
21. 24 pencils, 1 pen 


Page 426 


(pages 268-273) 1.— 3.— 5. 


ee 
7 ie 
] ] 2 
qe. hee 1), eh ees 
3x ns 
3 ] 
ae 17,.— 19.— 21. -—l(- 
1s.02xy° 17 a 9 3 (a) 
23. —l(n? — 2?) 25. —1 27. —x —yp 
l l x —3 
29. —-———_._ 31. — 33. 
34+x 3n + 3 x+2 


Pages 426-427 
(pages 274-283) 1 3 3.4 5, 12,9 
7.12 9.24 11.3 13. —5 15. 6km 


] l 
= 
s 5 ? | 
Page 427 
(pases 2845203)8 1 sea 
16 b? 
a 4n ay — | 
jk ee ae Nh 
5 ] 
Teor Se re ee 
4 4 10 xy 
9a —b x—y 
19. ‘|, ——— = 
Be ar 3. 3a 9a 
Page 428 


(pages 296-301) 1. —100 3.2 5.2 
76 98 = 1D 11: 2= ore or D lhenne a8 


means 6 296 75 hours 


Page 429 
(pasesmoi2=317) 1 00S aed 
5, 0/5055 72 1.64 95-47:5 Miege2 
WS53:5577 (19.64.2795 17. ie ele 26 9 
21.059 23.52.6 25.04 
21 ON42857 sa 29: 0.114235 
OV U0S3 i 33 00a, 


Page 429 
(pages 318-321) 1. 10 3. 6000 
5. = 395.4 7220 and 3099 2000 


Page 430 
(pages 322-327) 1. 0.05; oa 
me os 
3. 80%; 0.80 5. 0.09; —— 7. 6% & 
9. $0.63 11. $3.07 13. $3.10 15. $10 
17. $140 


Pages 430-431 
(gazes 328-331)" 1. 207% 325 3505 5.00 


7. $0.98 9. 25% 


Page 431 
(pages 332-335) 1. $390 3. $6000 
5. $150 at 9% and $50 at 18% 


Page 431 
(pages 336-339) 1. 500 student tickets 


Page 432 
(gazes 348-353) Hn 7 3:5 5: |) 7. 0 
9.6 11. —3.464 13. —1.732 
is —s 718 W599 19. 7.9 


21. rational 23. irrational 25. irrational 


Page 432 
(pages 354-355) 1. 10\/5 3. 80 
5 ve In ey Os a oe 
Page 432 
(pages 356-357) 1. 7 or —7 
goon — 6° 5. 2 for =2y7 7. 242 
9, +4.5 


Page 433 
(pages 358-361) 1. 7.2cm 3. 7.5cm 


Page 433 
; l g 


- .— 325 5.2 
(pages 362-367) 1 3 3 10 5 


7.6 9. 12 11. 90x 13. 15 15. x2.\/2 
17. 0.79 19. 0.26 


Page 433 
(pages 368-369) 1. —6V3 3. 32 
Jy? 


SO Th 2) 9 2/3. TE aia: 


Page 434 
(pages 380-385) 1. 0,—5 3. 0,2 
55,277. 0,—1 9. 0,9 Il. =3, =8 


1323 
Page 434 
(pages 386-389) 1.0 3. no solution 
5. 4 8 
9, 2N2 = Ne es 
3 3 
Pages 434-435 
(pages 390-393) 1. 3,2 


15;)=5,2 Ay. onl 


a oe ve oe v2 5405 
7 1/2 
. 2 : 2 
5 Pasyes i = we val l 
{a al 
13. =2,7 15.5454 lee 

Page 435 


(pages 394-395) 1. 7 and 2 or 
—7 and —2 3. 14,15 or —14, —15 
5. 2,3,4 or —2, —3, —4 
Page 435 
(pages 396-399) 
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CUMULATIVE REVIEW, CHAPTERS 1-3 
Pages 438-439 


Basic Skills: 1. 64 3; 12 5.5 7.0 
So iS Bes W357. 16 
19.3 21. —2 23. 8 25. —4 27. —6 
299b 31 9x — 2 | 3384 3a a-b- 
37. x 39.2 —a 41. 3x +3 


Equations and Inequalities: 1. no 
3. a. 4 b. yes 


5. =) 75.699. — Oe ee 
15. =8 Was e 19 2 23 
25. 0; impossible 

Problems: 1. 38 3. Mary has 70, 
Don has 35.75: 10 


CUMULATIVE REVIEW, CHAPTERS 1-6 


Pages 440-44] 
Basic Skills: 1.0 3. —10a 5. 9x? 
7. 4x 9. 4a? IL. —27a%b? 
13. x7 +5x-—6 15. 7? —y—-—6 
17. x2 4+ 8x +16 19. 9x? — 12xy + 4 
Qian? 23.—9% 25. 5a — a? — a? 
a), Sra) = oy) 7, Oe Gy 4e 
31. (n + 11)(n — 2) 
Equations, Inequalities, and Formulas: 


is 
se a 
RERE Sees 


17. > 19) sce 
2). x=] =2) pa 23. 
25. X= 2; Y= 9921. oie 


Problems: 1. < hour or 1 hour and 20 


fesse 5.8 7 4 Oo NH. = minutes 


43715. 4x 17. be 
t CUMULATIVE REVIEW, CHAPTERS 1-12 
Pages 444-445 
Basic Skills: 1. —2x —10 3. 5a4 1 
CUMULATIVE REVIEW, CHAPTERS 1-9 5 =x 7, b= O90) 424 


(A 2 tar 
Pages 442-443 11. n? — 16 13. 10n? + 21n — 10 


Problems: 1. 16cm 3. 8x* 5. 12, 13 


Basic Skills: 1. impossible Doe ee 
Benpossible eo, Ou 9x-y- 9, 4a°h" 
11. 270) 13. —x? 15. x? + 6x +8 

17. 8x2 + 2x —3 19. x3 + x® — 6x 

21. 2(x? — 2y?) 23. (n — 1)(n — 2) 

25. (x + 4)(x +4) 27. Qy + 3)Qy — 3) 
29. (x + 3)\(x — 2) 

Equations, Inequalities, and Graphs: 

13 3-2 5.4 72x—-—3 9. 5x — 10 
11. 8 +:2x 


- CUASBAReee 
SBGeMeaai 7a zi 


| T [xy | | ON 


17. 3(n + 1)(n + 2) 19. (x — 1x — 6) 


2 | 
Di Ge NG eas = 25. — 


VA 
27. 6x 29. as 31. =V3" 338? 


Equations and Inequalities: 


het ttt t+ 
=4 2 0 2 & 


3.2 5.407 —4 7. =8 9 = 5) 
11. 12 13. —4 or 67 15, 2 or 7 


17. a. 8 bee colo nel 
a a 
vil 
te or 6 ee BS os 
ee VAC! 
3 


Problems: 1. 40 kg of the 65¢ kind, 60 kg 
of the other 
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CUMULATIVE REVIEW OF WORD PROBLEMS 


Pages 446-448 
PalO” 35 16 52:24 Jel2. 91.301 


iL 12 aa 1 hours 1G. 


17. 240 19. 31, 42 21. width: 6cm, 
length: 17cm 23. hamburger: 75¢, root 
beer: 45¢ 25. width: 10 cm, length: 
IScm 27. 20 kg of Brazil nuts; 10 kg of 


cashews 29. 15 hours 31. $40.32 


33. width: 4cm, length: 16cm 
35. 12, 14 
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